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R E S U M E 
P A R T - I 
A. Steroidal Snol Lactones 
Previous work froia t h i s laboratory and elsewhere 
has demonstrated that the neutral product of the seco ac id , 
3 ^ a e e t o x y - 5 - k e t o - 5 , 6 - s e c o c h o l e s t a n - 6 - o i c acid ( l ) with 
benzoyl chloride and pyridine i s the P» - l a c t o n e , 3^-aoetoxy-
5(^-hydroxy-B-iiorcholestan-6-oic acid 5,6«>lactone ( l l ) and 
not the enol l ac tone , 3{^-acetoxy-6-oxa->B-homocholest-4-en-> 
7-one ( i l l ) as claimed by e a r l i e r workers. 
PhCOCl/Py 
^^^ 
AcO 
%^17 
0.^  C=0 
( I ) ( I I ) 
Subsequently a nuaber of papers ^peared deal ing with 
the ohesilstry of the ^ - l a c t o n e and the enol lactone ( i l l ) 
remained coap le te ly Ignored. 
The present work descr ibes the preparation of the 
enol lactones ( i l l ) , 6-oxa-B-homocholest-4-en-7-one (IV) 
and the dlenol l a c t o n e , 6-oxa-B-homochole»ta-2,4-dien-7-
one (V) from the seco acids ( l ) , 5 - l ce to-5 ,6 -seeocholes tan-
6 -o lc acid (VI) and 5 - k e t o - 6 , 6 - s e c o c h o l e s t - 3 - e n - 6 - o l c acid 
(VII ) , r e spec t ive ly by the act ion of a c e t i c anhydride-fused 
sodium acetate or a c e t i c anhydride-acetyl ch lor ide . 
Ac_0-NaOAc 
a 
or 
COOH ACgO-AcCl 
(I) R, OAc 
(VI) H, H 
(III) R, OAc 
(IV) R, H 
^^ ^^ :::v-<^  
ACgO-NaOAc 
or 
COOH ACCI-AC2O ^ ^ ^ ^ 0 
(VII) (V) 
( i i ) 
The s tructures of the neutral products ( I I I ) , (IV) 
„ d (V) h«ve been e s tab l i shed by spectral methods « .d chemical 
converalons. 
AecA-^^^O 
MeO"/MeOH ^ 
^^^^^^^ COOCH, 
( I I I ) (VIII) 
Me07MeOH ^ 
^ ^ ^ COOCH. 
(IV) (IX) 
MeO"/MeOH 
V^/^b 
l a H 
i iaCH^N^ 
COOCH3 
'2" 2 t ^ ^ ^ 
(VIII) (V) (*) 
The products ( V I I l ) , ( i x ) and (x) were characterized hy 
spec 
tral methoda and by direct comparison with authentic 
COOCH3 
(iii) 
samples prepared according to l i t e r a t u r e procedures, where 
avai lable* 
Atteaqpts were a l so made to obtain the enol lactones 
( I I I ) and (IV) by the Baeyer-Vi l l iger oxidation of the ^ , ^ -
unsaturated ketones (Xl) and (XIl) r e s p e c t i v e l y . 
PBA 
(XL) R, OAc 
(XII) R, H 
( I I I ) R, OAc 
(IV) R, H 
However, the Baeyer-Vl l l lger approach led to the formation of 
several products; the i s o l a t i o n of the des ired lactones ( i l l ) 
and (IV) from complex mixtures proved to be discouraging. 
As an extension of the above work, e f f o r t s were d irected 
towards obtaining the enol lac tone , 4a-oxa-A-homocholest~5-
en-4-one (XIIl) from the seco ac id , 5 - k e t o - 4 , 5 - s e c o c h o l e s t a n -
4--olc acid (XIV) by treat ing the l a t t e r with ace t i c anhydride-
sodium acetate or a c e t i c anhydride-acetyl ch lor ide . Reaction 
of the seco acid (XIV) with a c e t i c anhydride-sodiim acetate 
gave A-norcholest-3-ene (XV) as the so le i s o l a b l e product. 
I n t e r e s t i n g l y , with a c e t i c anhydride-acetyl ch lor ide , the seco 
(iv) 
acid (XIV) gave the enol acetate» 5-acetoxy-4,5-secocholest-
5-en-4-oic acid (Vfl) together with (XV). 
(XI I I ) 
Ac 
Ac_0-AcCl 
HOOC 0>^^ 
Ac^O-NaOAc 
(XVI) (XIV) (XV) 
The structure of the enol acetate (XVl) was e s tab l i shed by 
spectral methods and chemical conversions. 
HO" 
HOO 
^^2^2 
CH3OO 
(XVI) (XVII) (XIV) 
Thus it appears that whereas the ring B seco acids (l), (VI) 
and (VIl) behaved consistantly towards acetic anhydride-
sodium acetate or acetic anhydride-acetyl chloride, the ring 
A seco acid (XIV) behaved differently towards the same 
reagent combinations. Atteiq;>ts have been made to rationalise 
(v) 
t h i s di f ference in the behaviour of the seco acid ( l ) , (Vl) 
and (VIl) on one hand and (XIV) on the other, towards a c e t i c 
anhydride-sodium acetate or a c e t i c anhydride-acetyl chloride. 
B. Saturated ^-Lactones 
Recent work from t h i s laboratory has described the 
perbenzolc acid oxidation of 3^-acetoxycholest-5-en-7-one 
(X\r i l l ) , choles t -5-en-7-one (XIX), at-halo-ScxC-cholestan-e-
ones (XX-XXIl), 3«^,5-cyclo-5/)C-cholestan-6-one (XXIIl) , 
cho les ta -3 ,5 -d ien-7-one (XXIV), 6<^-bromocholest-4-en-3-one 
(XXy), cho les ta -2 ,4 -d ien-6-one (XXVl) and c h o l e s t - 4 - e n e - 3 , 
6-dione (XXVTII.) . 
(3CVIII) R, OAc 
(XIX) R, H 
(XX) X, CI 
(XXI) X, Br 
(XXEI) X, I 
(XXtll) 
(XXV) (XXVI) 
( v i ) 
(XXVII) 
The present work, as an extension of the above» i s oonoerned 
with the stud^ of the peracid oxidation of methyl 5 -ke to -5 , 
6-8ecocholestan-6-oate (IX) , methyl 5 -ke to -4 ,5 - secocho le8 tan-
4-oate (XXVIIl) and methyl 5 - k e t o - 5 , 6 - 8 e c o c h o l e s t - 3 - e n - 6 -
oate ( V I I l ) . The s e l e c t i o n of these ketones as substrates 
was large ly governed by the i r a c o e s s i b i l l t y . 
eft COOCH. 
(IX) (xx\r i i i ) (VIII) 
The ketonic methyl e s t e r ( i x ) on perbenzolc acid 
oxidation gave methyl 5a-oxa-5-keto-5,6-seco-A-homocholestan-
6-oate (XXIX) and 5a-oxa-5>keto~5,6~secocholestan>6~oic acid 
(XXX), an ar te fac t of (XXIX). 
PBA 
COOCH. 
(IX) (XXIX) 
I 
COOCH. 
^ 2 ^ 2 
(xxx) 
(vil) 
The s tructures of the t - l a c t o n e s (XXIX) aad (XXX) were 
e s tab l i shed by spectral methods and chenlcal conversions. 
The mass spectra of both (XXIX) and (XXX), as expected^ gave 
a very proailnent peak at n/e 127 (^^^^0 ) , 
r^ 
0+ 
n/e 127 (C^^^O^) 
COOR 
(XXIX') R, CHg 
( X E C ) R, H 
The ring A seco keto e s t e r (XXVIIl) under Baeyer-Vl l l iger 
condit ions gave methyl 5-oxa-6-keto-4,5-seco-B-homocholestan-
4-oate (XXXl), 5-oxa-6-keto-4,5-seco-B-homocholestaQ-4-oic 
acid ( x x x i l ) ( a product of p a r t i a l hydrolys is of XXXI) and 
methyl 6-oxa--5-keto-4,5-sec0-B-homocholestan-4-oate (XXXIII). 
CHgOOC ^ ^ ^ 
(XXVIII) 
I 
(xxxi) 
^MA. 
HOOC 
(XXXII) 
CHgOOC 
The structures of the products (XXXI-XXXIII) have 
been es tab l i shed mainly on the b a s i s of spectra l proper t i e s . 
Methyl 5-keto>-5,6-secocholest-3-en-6-oate (VII l ) with 
perbenzolo acid y ie lded two products , which have been charac-
t er i zed as methyl 3«<,4«C-epoay-5-keto-5,6-secocholestan-6-
oate (XXXIV) gaid methyl 5,6-seco-3(<,4<<.-epoxy-5-keto-5a-oxa-
A-homocholestan~6-oate {XKXJf) on the b a s i s of spectral p r o -
p e r t i e s and elemental analyses . 
COOCH. 
(VIII) (xrnv) (XXXV) 
C. Attempted preparation of the f - l a c t o n e s , Sp'-hydroxy-
B-norchole8t -3-en-6-o ic acid 5 ,6 - lac tone (XXXYl) and 
5fi-hydroxy-A-norcholestan-4-oic ac id , 4 , 5 - l ac tone 
(xxxyii) 
The following two observations made previously in this 
laboratory motivated the present study in this general area. 
(ix) 
AcO 
(I) 
PhCOCl/Py 
COOH i =0 
(II) 
PhCOCl/Py 
COOH 
(VI) (XXXVIII) 
In view of the above interesting, though somewhat 
conflicting observations, it was considered worthwhile to 
study the reaction of the structurally similcur seoo acids 
(VII) and (XIV) with benzoyl chloride and pyridine, with a 
degree of expectation that these reactions may lead to the 
hitherto unknown ^-lactones (XXXVl) and (XXXVIl). 
-J*M^C1/P5r 
\ : : > ^ ScooH ^ ^ ^ 
c=o 
(VII) (XXXVI) 
(x) 
HOO 
PhCOCl/Fy 
0==C 
(XXXVII) 
Reaction of the seco acid (VIl) with benzoyl chloride-
pyridine gave B-norcholesta-3 ,5-diene (XXHTIIl) as the so le 
isolable product of the reaction. 
^ ^ ^ ^ ^ ^ 
PhCOCl/Py 
COOH 
^ ^ ^ > ^ 
(VIX) (XXXVIII) 
Similar reaction of (XIV) with benzoyl chloride-pyridine 
yielded A-norcholest-3-ene (XV). 
HOOC 
(XIV) 
PhCOCl/Py 
(XV) 
(xi) 
From these reactions it was obvious that the seeo 
acid (l) behaved differently from the other seco acids (VI), 
(VIl) and inv) towards benzoyl chloride-pyridine. 
Explanations hove been advanced to rationalise the 
difference in the behaviour of the seco acids (l) and (VI) 
towards benzoyl chloride-pyridine, which can as well be 
extended to other seco acids (VIl) and (3JV). 
P A R T - II 
Azasterolds 
The ring A seco conipounds (HV) and (XXVIII) were 
used as substrates in Schmidt and Beckmann react ions* 
Schmidt react ion of the methyl seco keto e s t e r (XSCVIII) 
using sodium azide-polyphospheric acid or sodium a z i d e -
sulphuric acid gave methyl 5-aza-6-keto-4,5-seco-B-homocholestan-
4-oate (XXXXX) and 5-aza-6-keto-4 ,5-seco-B-homocholestan-4-oic 
acid (XL), a product of the p a r t i a l hydrolys i s of (XXXIX). 
Beckmann rearrangement of 5 - k e t o - 4 , 5 - s e c o c h o l e s t a n -
6-o ic acid 5-oxime (Xlil) with thionyl chloride followed by 
a l k a l i treatment gave (XL). S i m i l a r l y , Beckmann react ion of the 
(x i i ) 
o x i s e , methyl 5 -ke to -4 ,5 - secocho les tan-4 -oate 5-oxime (XLIl) 
gave a mixture of (XXXEX) and ( X L ) . The structures of the 
lactams (XXXIX) and (XL) were e s tab l i shed by spectral methods 
and chemical conversions. 
CHgOOC 
CH-OOCT' I ^ ^ ' ^ / ^ 
OH 
(XLII) 
J J^ 
(XIV) 
^ « ^ 
^ 2 ^ 2 
NHgOH 
HOOCT 
i . SOCl, 
i i . KOH ->(XL) 
I n t e r e s t i n g l y ) attempted Schmidt react ion of the ring 
B seco compound, methyl 5-k:eto>5,6-secocholestan~6->oate (iX) 
e i t h e r with sodium azide-polyphosphorlc acid or sodivim azide-
sulphuric acid did not give any corresponding lactam such as 
( x i l i ) 
(XLIII). S imi lar ly , we f a i l e d to obtaia the crimes (XLIV) 
and (XLV) from the ring B seco conrpounds (IX) and (VI) . 
NaNg-PPA 
COOCH3 3 2 4 
f N-H I / ^COOCHg 
(IX) (XLIII) 
V./^ 
NH-OH 
<i?  
cooa 
- x - ^ 
COOR 
( V I ) R, H 
( I X ) R, CH3 
(XLV) R, H 
(XLIV) R , CH3 
The r ing A seco compound (XXVIII) has thus behaved d i f f e r e n t l y 
from i t s r ing B seco counterpart, and t h i s d i f ference can be 
at tr ibuted to s t e r i o reasons. 
(x lv ) 
P A R T - I I I 
Mass S p e c t r a l S tud ie s on S t e r o i d a l Compounds 
A. Rings B and A seco 5~keto compounds 
The mass s p e c t r a of s eve ra l s t r u c t u r a l l y r e l a t e d r i n g 
B seco 5-ke to compounds (XLVl), (JCLVIl), (VI ) , ( i x ) , ( l ) , 
(XLVIIl) and (VI I l ) have been examined. The mass s p e c t r a of 
(JOiVl), (XLVIl), (VI) and ( i x ) are conspicuous by an I n t e n s e 
peak a t m/e 112 (C^H^^O) and those of ( l ) ( h i g h e s t mass peak 
a t M-CHgCOOH), (XLVIIl) and ( V I I l ) by a prominent peak a t 
m/e 110 ( C ^ H . Q O ) which appa ren t ly r e s u l t from McLafferty 
* 
rearrangement invo lv ing 5 -ke to funct ion and an a p p r o p r i a t e 
•jf-hydrogen a t C-S and/or C-11. This rea r rangement , l ead ing 
to the aforementioned ions (m/e 112 and m/e l lO) can be of 
d i a g n o s t i c va lue in the c h a r a c t e r i z a t i o n of such compounds. 
R-^-V.^ 
V l 7 
^ ^ ^ ^ > ^ 
HOOC 
R R' 
(XLVI) H COOH 
(XLVII) H COOCHg 
(VI) H CHgCOOH 
(IX) H CHgCOOCHg 
(I) OAe CHgCOOH 
(XLVIIl) R, COOH 
(VII I ) R, CHgCOOCHg 
(XIV) 
(xv) 
On the o the r hand, the mass spectrum of r i n g A seco 
5-ke to compound (XIV) e x h i b i t s a prominent ion peak a t m/e 
332 (CgoH^^o^^ r e s u l t i n g from McLafferty rearrangement involv-
ing the 5-ke to funct ion and C2-H. This o f f e r s an e x c e l l e n t 
means of d i f f e r e n t i a t i n g between the i somer ic a c i d s (VI) 
and (XIV). 
t N3OOH 
(VI • ) m/e 112 iC^^^^O) 
-> 
(XIV») m/e 332 (CggH^QO) 
(xv i ) 
The fragmentat ion pathways suggested a re supported by 
accu ra t e mass measurements of the s a l i e n t fragment ions and 
i n some cases by a p p r o p r i a t e metas tab le peaks . However, 
i t must be po in t ed out t h a t i n the absence of mass s p e c t r a 
of a p p r o p r i a t e d e u t e r a t e d analogues of the cooq)ounds s tud i ed 
the proposed mechanisms must be cons idered with r e s e r v a t i o n s . 
B. Ring B Enol Lactones 
The mass s p e c t r a of 6-oxa>B-homochole8t-4-en-7-one 
(iV) and 3P-acetoxy-6-oxa-B-homocholest-4-en-7-one ( i l l ) 
have been examined i n d e t a i l and comparison has been made 
with the mass spectrum of 6-oxa-B-homo-5 - cho le s t an -7 -one 
(XLIX). 
(XLIX) ( i n ) R, OAc 
(IV) R, H 
( s v i i ) 
C. Saturated € -Lactones 
The mass spectra of three isomeric € - l ac tones , 
methyl 5a-oxa-5-Ii;eto-5,6-seco-A-homocholestan-6-oate (XXIX), 
methyl 5-oxa-6-keto-4,5-seco-B-homochole8tan-4-oate (XXXl) 
and methyl 6-oxa-5-tceto-4,5-seeo-B-homocholestaa-4-oate 
(XXXTIl) have been examined. 
^OOCH CHgOO 
(XXIX) (XXXI) (xxnii) 
As was anticipated, the mass spectra of (XXIX) and (XKXl) 
were conspicuous by a prominent M-CH- peak and the base 
peaks appeared at m/e 127 and m/e 347, respectively. 
COOCH, 
-^ 0* 
(XXIX') m/e 127 (C^^^O^) 
(xvili) 
CHgOOC ' } ^ 
(XXXI») m/e 347 iC^^^^O^) 
Thus the mass spectrometry of the isomeric lactones (XXIX), 
(XXXl) and (XXXIIl) proved highly aseful in confirming the 
structures of these compounds as arrived at independently 
by other methods. 
(xix) 
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S U M M A R Y 
P A R T - I 
A, Stero idal Enol Laetoaes 
Previous work from t h i s laboratory and elsewhere 
has demonstrated that the neutral product of the seoo aoid , 
3p-acetoxy-5-keto-5 ,6-8eeocholes tan-6-o ic acid ( l ) with 
benzoyl chloride and pyridine i s the f i - l a c t o n e , 3|p^acetoxy-
5 f-hydro3sy-B-norcholestan--6-oio acid 5 ,6 - lac tone ( l l ) and 
not the enol lac tone, 3p-acetoaity-6-oxa-B-homocholest-4-en-
7-one ( i l l ) as claimed Ixy e a r l i e r workers. 
Ac (/--<^^ 
PhCOCl/Py 
^-^ 
S^17 
AcOT^x^M) SJOOH 
—-0 
( I I I ) ( I ) ( I I ) 
Subsequently a nuaber of pt^ers appeared deal ing with 
the chemistry of the f - lactone and the enol lactone ( i l l ) 
remained cooqpletely ignored. 
The present work desorihes the preparation of the 
enol lactones ( i l l ) , 6-oxa-B-homocholest-4-en-7-one (iV) 
and the dlenol l ac tone , 6-oxa-B-homochole8ta-2,4-dien-7-
one (v) from the seco ac ids ( l ) , 5 - k e t o - 5 , 6 - s e c o c h o l e s t a n -
6-o lc acid (VI) and 5-tEeto-«5,6-secocholest-3-en-6-oic ac id 
( V I l ) , r e spec t ive ly by the act ion of a c e t i c anhydride-fused 
sodium acetate or a c e t i c anhydride-acetyl chloride* 
Ac^O-NaOAc 
or 
C^OOH ACgO-AcCl \^^o 
( I ) R, OAc 
(VI) R, H 
( I I I ) R, OAc 
(IV) R, H 
ACgO-NaOAc 
^ ^ ^ > ' ^ TJOOH or 
AcCl-ACgO 
(VII) (V) 
( i t ) 
The structures ot the neutral products ( l l l ) » (IV) 
and (V) have been e s tab l i shed by spectral methods and 
chemical conversions. 
MeO~/MeOH 
^ ^ ^ ^ : > ^ COOCH. 
( I l l ) (VIII) 
(IV) 
MeO"/MeOH 
(IX) 
COOCH. 
(V) (X) 
i . H 
COOCH* 2 2 ^ ^ : : : > ^ "^ 
(VIII) 
The products ( V l l l ) , ( i x ) and (x) were characterized by 
spectra l methods and by d i r e c t coi^parison irith authentic 
COOCH, 
( i l l ) 
samples prepared aecording to l i t e r a t u r e procedures, where 
avedlable* 
Attempts were a l so made to obtain the enol lac tones 
( I I I ) and (IV) toy the Baeyer-Vi l l iger oxidation of the ^ ,^ 
unsaturated ketones ( X E ) and (211) , r e s p e c t i v e l y . 
(XI) R, OAc 
(XII) B, H 
PBA 
> 
K ^ ^ - ^ ^ O 
( I I I ) R, OAc 
(IV) R, H 
However, the Baeyer-Vi l l iger approach led to the formation 
of several products; the i s o l a t i o n of the des ired lac tones 
( i l l ) and (IV) from complex mixtures proved to be discouraging. 
As an extension of the above work, e f f o r t s were d irected 
towards obtaining the enol l ac tone , 4a-oxa-A-homocholest-5~ 
en-^-one (XIII) from the seco ac id , 5 -keto<^,5-secocholes tan-
4>oic acid (XIV) by treat ing the l a t t e r with a c e t i c anhydride-
sodium acetate or a c e t i c anl^dride-acetyl ch lor ide . Reaction 
of the seco acid ( n v ) with a c e t i c anhydride-sodium acetate 
gave A-«orcholest-3-ene (XV) as the so le i s o l a b l e product. 
I n t e r e s t i n g l y , with a c e t i c anhydride-acetyl c h l o r i d e , the seco 
( i v ) 
HOOC 
acid (XIV) gave the enol a c e t a t e , 5 -acetoay-4 ,5 -secocholes t -
5-en-4-olc acid (XVI) together with (XV). 
ACgO-AcCl 
< 
HOOC / 
(XVI) 
& > - ^ 
(XIV) 
Ac_0-NaOAc 
—2 ^ 
(XV) 
The structure of the enol acetate (XVl) was e s tab l i shed by 
spectral methods and chemical conversions . 
HO 
(XIV) 
Thus it appears that whereas the ring B seco acids (l), (VI) 
and (VIl) behaved consistently towards acetic anhydride-
sodium acetate or acetic anhydride-acetyl chloride, the ring 
A seco acid (XIV) behaved differently towards the same 
reagent combinations. Attempts have been made to rationalise 
(v) 
t h i s d i f fereace in the behaw^iour of the seco acid ( l ) , (VI) 
and (VIl) on one hand and (XEV) on the other, towards a c e t i c 
anhydride-sodium acetate or a c e t i c anhydride-acetyl ch lor ide . 
B, Saturated -C-Lactones 
Recent work from t h i s laboratory has described the 
perbenzoic acid oxidation of 3^-acetoxycholest-5-en-7-one 
(XVIIl) , cho les t -5 -en-7-one (XIX), 3f-halo-5«<-cholestan-6-
ones (XX-XXIl), 3<<,5-cyclo-5ot-cholestan-6-one (iCXIIl), 
cho les ta -3 ,5 -d ien-7-one (XXIV), 6^bronocholes t -4-en-3-one 
(XXV), cho les ta -2 ,4 -d ien-6 -one (XXVl) and c h o l e s t - 4 - e n e - 3 , 
6-dione (XXVIl), 
(XVIII) R, OAc 
(XIX) R, H 
(XX) X, 01 
(XXI) X, Br 
(XXII) X. I 
(XXVI) 
(XXIII) 
(XXVII) 
( v i ) 
The present work, as an extension of the above, i s concerned 
with the study of the peracld oxidation of methyl S-keto-S, 
6-secocholestan--6-oate ( IX) , nethyl 5~keto-4 ,5-secochole8tan-
4>oate ( x a y i l l ) and methyl 5-l£etO'-5,6-secocholest~3-en~6-
oate ( V I I l ) . The s e l e c t i o n of these ketones as substrates 
was large ly governed by the ir a c c e s s i b i l i t y . 
^oocH, y 
(IX) ( x x y i i i ) 
^^^>^ SoocH 
(VIII) 
The ketonic methyl e s t e r ( i x ) on perbenzoic acid 
oxidation gave methyl 5a-oxa-5-keto-5,6~seco~A~homocholestan> 
6-oate (XXIX) and 5a-oxa-5-keto--5 ,6-secocholestan-6-oic acid 
(XXX), an artefact of (XXIX). 
^ ^ x ^ 
^^^—^^\y \ 
COOCH, k 7 \ COOCH, COOH 
(IX) (XXIX) 
^ 2 ^ 2 
(XXX) 
(vii) 
The struotares of the ^ -lactones (XXIX) and (XXX) were 
established by spectral methods and chemical conversions. 
The mass spectra of both (XOX) and (XXX), as expected^ gave 
a very prominent peak at a/e 127 (C^ Hj^ jO ). 
COOR 
(iCnX* ) R, CH, m/e 127 (C^^^O^) 
(XXX') R, H 
The r ing A seco keto e s t e r (XXVIII) under Baeyer-Vill iger 
conditions gave methyl 5-oxa-6-keto-4,5-seco-B-homocholestan-
4-oate (XXXi)» 5-oxa-6-keto-4,5-seco-B-homocholestan-4-oic 
acid (XXXIl)(a product of p a r t i a l hydrolysis of XXXI) and 
methyl e-oxa-S-ketoHLjS-seco-D-hoaocholestanHlc-oate (XXXEIl). 
r 
PBA 
CH300(r ^^^^^ 
(XXVIII) 
CHgOOC 
(XXXI) 
^^2^2 
HOOC 
1 
(XXXII) 
CHgOO 
( v i i i ) (XXXIII) 
The s tructures of the products (XXM-XJaOLIl) have 
heen es tab l i shed mainly on the bas i s of spectra l p r o p e r t i e s . 
Methyl 5 - k e t o - 5 , 8 - s e c o c h o l e s t - 3 - e n - 6 - o a t e (VII l ) with 
perbenzoic acid y i e lded two products> which have been charac-
ter ized as aethyl 3o64<^-»po^~5-keto-5,6-seoochOlestan-6-
oate (XXHV) and methyl 5,6-seco-3o^,4<?C-epoxy-5-keto-5a-oxa-
A-ho«OGholestan-6-oate (iXJN) on the b a s i s of spectra l p r o -
p e r t i e s said elemental analyses . 
^ ^ ^ = ^ ^ 
PBA 
COOCH. 
0*^  
COOCH g ;§ COOCH, 
(VIII) (XXXIV) (XXXVr) 
C. AtteBB>ted preparation of the fi-lactones, sf'-hydroxy-
B-norcholes t -3 -en-6-o ic acid 5 | 6 - l ac tone (XXXVl) and 
5^-bydro3y-A-norcholestan-4-oio ac id , 4 , 5 - l ac tone 
(xxxy i i ) 
The fol lowing two observations made previous ly i n t h i s 
laboratory motivated the present study in t h i s general area. 
( ix) 
AcO 
( I ) 
PhCOCl/Py 
COOH AcO bzzO 
( I I ) 
(Xi 
(VI) 
PhCOCl/Fy 
-^ 
COOH 
(2CXXVIII) 
In view of the above interesting, though somewhat 
conflicting Observations, it was considered worthwhile to 
study the reaction of the structurally similar seco acids 
(VII) and (XIV) with benzoyl chloride and pyridine, with a 
degree of expectation that these reactions may lead to the 
hitherto unknown f -lactones (XXXVl) and (XXXVIl). 
PhCOCl/Py 
OOH 
(VII) 
0 C^ rO 
(XBCVI) 
(x) 
HOO 
PhCOCl/Py 
(nv) (xxxyii) 
Reaction of the seco acid (VIl) with benzoyl chloride 
pyridine gave B-norchole8ta-3,5-diene (XXXVIII) as the so le 
I s o l a h l e product of the reac t ion . 
^^::v>x^ 
PhCOCl/Py 
COOH ^ ^ : : ^ 
(VII) (jDosyiii) 
Similar react ion of (XIV) with benzoyl chloride-pyridine 
y i e lded A~norcholest-3-ene (XV). 
HOOC 
PhCOCl/Py 
O X ^ 
(nv) (xy) 
(xi) 
From these reactions it was obvious tbat the seco 
acid (l) behaved differently from the other seco acids 
(VI), (VII) and (XIV) towards benzoyl chloride-pyridine. 
Explanations have been advanced to rationalise the 
difference in the behaviour of the seco acids (l) and (Vl) 
towards benzoyl chloride-pyridine, whidh can as well be 
extended to other seco acids (VIl) and (UV). 
P A R T - II 
Azaaiteroids 
The r ing A seco compounds (XIV) and (XXVIII) were 
used as subs t ra tes in Schmidt and Beckmann reac t ions . 
Schmidt react ion of the methyl seco keto e s t e r (XXVIIl) 
using sodium azide-polyphosphoric acid or sodium az ide -
sulphuric acid gave methyl 5-aza-6-keto-4,5-seco^>homocholestan« 
4-oate (XXXEX) and 5-aza-6-keto-4,5-8eco-B-homocholestan-4-oic 
acid ( X L ) , a product of the p a r t i a l hydrolysis of (XXXIX) , 
Beckmann rearrangement of 5-keto-4,5-secocholestan-
6-oio acid 5-oxime (XLI) with thionyl chloride followed by 
a l k a l i treatment gave (XL), S imi la r ly , Beckmann reac t ion of the 
(x i i ) 
oxime, methyl 5 - k e t o - 4 , 5 - s e c o c h o l e s t a n - 4 - o a t e 5-oxime (XLIl) 
gave a mixture of (XXXEX) and (XL). The s t r u c t u r e s of the 
lac tams (XXKEX) and (XL) were e s t a b l i s h e d by s p e c t r a l methods 
and chemical conve r s ions . 
HN. 
CHgOOC 
(XXVIII) 
CHgOOC 
HOO 
(XIV) 
^ ^ 
/^.j>V 
(XXMX) (XL) 
i , SOCl 
i i . KOH ^ > (XL) 
I n t e r e s t i n g l y , a t tempted Schmidt r e a c t i o n of the r i n g 
B seco compound, methyl 5 - k e t o - 3 , 6 - s e c o c h o l e s t a n - 6 - o a t e (IX) 
e i t h e r wi th sodium az ide -po lyphosphor ic ac id or sodium a z i d e -
su lphu r i c ac id did not g ive any cor responding lac tam such as 
( x i i i ) 
(XLIII). S imi lar ly , we f a i l e d to obtain the oximes (XLIV) 
and (XLV) from the r ing B seco compounds (IX) and (VI) . 
NaNg-PPA 
or COOCH^NaNg-H S^O^ 
f^ Cr^^ COOCH. 
(IX) (XLIII) 
COOR 
NH_OH 
— a 
^ 
cooa 
(Vl) R, H 
(IX) R, CHg 
(XLV) R, H 
(XLIV) R, CH, 
The ring A seco compound (XXVIIl) has thus behaved d i f f e r e n t l y 
from i t s ring B seco counterpart and t h i s d i f ference can be 
attr ibuted to s t e r i c reasons* 
(x iv ) 
P A R T - I I I 
Mass S p e c t r a l S tud ie s on S t e r o i d a l CoMpounds 
A. Rings B and A seco 5~keto compounds 
The mass s p e c t r a of s e v e r a l s t r u c t u r a l l y r e l a t e d r i n g 
B seco S-keto conq^ounds (XLVl), (XLVIl), ( V l ) , ( i x ) , ( l ) , 
(XLVIIl) and (VI I l ) have been examined. The mass s p e c t r a of 
(XLVI), (XLVIl), (VI) and ( i x ) a re conspicuous by an i n t e n s e 
peak a t m/e 112 ( c ^ . ^ ^ ) and those of ( l ) ( h i g h e s t mass peak 
a t M-CHgCOOH), (XLVIIl) and (VI I l ) by a prominent peak a t 
m/e 110 (C^H^QO) Tdilch appa ren t ly r e s u l t from McLafferty 
rearrangement invo lv ing 5-ke to funct ion and an a p p r o p r i a t e 
Y-hydrogen a t C-8 and/or C-11. This rea r rangement , l ead ing 
to the aforementioned i o n s (m/e 112 and m/e 110) can be of 
d i a g n o s t i c va lue in the c h a r a c t e r i z a t i o n of such compounds. 
HOC 
R R' 
(XLVI) H COOH 
(XLVII) H COOCHg 
(VI) H CH2COOH 
(IX) H CH^COOCHg 
( l ) OAc CHgCOOH 
(XLVIIl) R, COOH 
( V I I l ) R, CHgCOOCHg 
(XIV) 
(xv) 
On the o the r hand, the mass spectrum of r i n g A seoo 
5-lceto compound (XIV) esd i ih i t s a prominent ion peak a t m/e 
332 (COOH^QO) r e s u l t i n g from MoLafferty rearrangement involv-
ing the 5-k6to funct ion and C2-H. This o f f e r s an e x c e l l e n t 
means of d ' i f f e r e n t i a t i n g between the i somer ic a c i d s (VI) 
and ( H V ) . 
COOH 
+ • 
( V I ' ) m/e 112 ( C ^ i 2 ^ ) 
HOOC 
(XIV ) m/e 332 (CggH^oO) 
(xv i ) 
The fragmentation pathways suggested are supported by 
accurate mass measurements of the s a l i e n t fragment ions and 
in some oases by appropriate metastable peaks. However, 
i t must be pointed out that in the absence of mass spectra 
of appropriate deuterated analogues of the confounds studied 
the proposed mechanisms must be considered with reservat ions , 
B. Ring B Enol Lactones 
The mass spectra of 6-03:a-B-homocholest--4-en-7-one 
(IV) and 3^-acetoxy-6-oxa-B-homocholest-4-en-7-one (ill) 
have been examined in detail and comparison has been made 
with the mass spectrum of 6-oxa-B-homo-5<-cholestan-7-one 
(XLIX). 
(XLIX) (III) R, OAc 
(IV) R, H 
(xvil) 
C. Saturated -£ -Lactones 
The mass spectra ot three Isomeric -i -lactones, 
methyl 5a-oxa-5-keto-5,6-seco-A-homocholestan-6-oate (XXIX)» 
methyl 5-oxa-6-keto-4,5-seco-B-homochole8tan-4-oate (XXXl) 
and methyl 6-oxa-5-keto-4,5-seco-B-homoeholestan-4-oate 
(XXXIIl) have been examined. 
COOCH. 
MeOOC CHgOOC 
(mx) iJXKt) (££OIl) 
As was anticipated, the mass spectra of (XXIX) and (XXXI) 
were conspicuous by a prominent M-CH^ peak and the base 
peaks appeared at m/e 127 and m/e 347, respectively. 
COOCH. 
(XXIX' ) m/e 127 (C^H 0 ) 
(xviii) 
CHgOOC 
(XXXI') «/e 347 (C23H39O2) 
Thus the mass spectrometry of the isomeric lactones (XXIX), 
(3DDCI) and (XXXIIl) proved highly useful in confirming the 
structures of these compounds as arrived at independently 
by other methods. 
(xix) 
THEORETICAL 
OXX- AND AZASTEHOIDS 
The naturally occurring aza- and oxasteroidSf such as 
the steroidal alkaloids have been found to be endowed with 
pronounced and specific biological activities. The interesting 
physiological properties of the steroidal alkaloids and the 
discovery of oxygen and nitrogen heterocyclic conpounds with 
useful therapeutic properties stinulated extensive researches 
in oxygen emd nitrogen containing steroids. 
•Apart fron their biological and aedicinal importance, the 
steroids provided a vehicle for the study of complex reaction 
mechanism, stereochemistry and all the modern physical techniques 
employed in the structure determination of organic compounds* 
All the modem spectroscopic methods like u.v,, i.r., n.m.r., 
o.r.d. and mass were nursed and brought up to the present day 
state only after their use was proved in the field of steroids. 
It has provided a host of interesting problems in isolation 
of the steroid entities from natural sources, their structure 
elucidation, biochemical studies, and exploitation of their 
potentialities of being used as useful drugs. To a considerable 
extent researches in steroids were centred around the modifica-
tion of the basic steroidal skeleton. Out of the numerous 
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structurally modified steroids nany bave shoim one or the otber 
b:lnd of c l in ica l significance. A review on the l i terature on 
insertion of hetero atoas in steroid, nucleus i s given by Tokes • 
OXASTEROIDS 
OxasteroidSf steroidal conpounds containing osygen as a 
part of the nucleus, ha^e been extensively prepared by a variety 
of methods for their manifold biological a c t i v i t i e s and their 
importance as intermediates in many reactions. Several oxygen 
analogues of biologically active steroids were found to retain 
their act iv i ty at least to a certctin extent. As intermediates 
they became important for the insertion of labelled oxygen in 
to the steroid nucleus, ring contraction, preparation of methyl 
derivatives, e t c . Oxasteroids are usually prepared in the form 
of an ether, lactone, anhydride, and as a derivative of lactones. 
This chapter wi l l be mainly concerned with the preparation of 
lactones by Baeyer-Villiger oxidation of steroidal ketones, by 
acetic anhydride-sodium acetate cyclization of appropriate seco-
keto acids and by other methods. 
In 1899, Baeyer and Vl l l iger^ reported the f i r s t examples 
of the peradd oxidation of ketones to esters or lactones. Since 
that time this type of oxidation has found a wide variety of 
importaut synthetic and degradative applications. Thus peraolds 
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have been used to synthesize a variety of steroid and terpene 
lactones as well as lactones involving aediua and large size 
rings which are virtual ly unobtainable by other means. An 
excellent review on the subject i s given by Hassall . 
Baeyer-Villiger Oxidation of Steroidal Ketones using 
various Peroxy Compounds. 
Gardner and Godden have reported that 3.^cholestan--3-
one ( l ) on heating with ammonium persulphate and aqueous acetic 
acid at room temperature for several days, provided a single 
lactone, 4-oxa-A-homo-5f-cholestan-3-one ( l l ) . But 5i<iranalogue 
( i l l ) , under similar reaction conditions, was reported to give 
two isomeric lactones, 4'-oxa-A->homo->5o<roholestan-3-one (iv) and 
3-oxa-A-homo-5o6-cholestan-4-one (v) , 
(I) (II) 
- 4 -
(III) 
°8^17 
H 
(IV) 
However, the ketone (l) with perbenzoic acid gave two 
isomeric lactones (ll) and (Vl); the ketone (ill) afforded (IV) 
and (V). 
^8^17 
(VI) 
Bolliger and Courtney oxidized 2<-halo--5'<->oholestan~3-
ones (Vll-a) and (Vll-h) with trifluoroperoxyacetic acid in 
chlorofom and obtained 2o6-halo-^-oxa-^-honio~5<~oholestan-3-* 
ones (Vll l -a) and (Vl l l -b) , respectively. The non foraation 
of 3-oxa isoaeric lactones suggested that the presence of an 
- 5 -
(^-halogen at C2~posltlon apparently has curta i led the migratory 
aptitude of C2 in conparison to C4, 
°8^17 
(VII-a) X, Gl 
(VII-b) X, Br 
( V l l l - a ) X, CI 
( V l l l - b ) X, Br 
The Baeyer-Vi l l iger oxidation of 4«(-, and 4^-raethyl-5<<~cholestan-
3-ones (IX) and (x) and 4,4>dinethyl-5'4-ehole8tan-3-one (Xl) 
with m-chloroperbenzoic acid afforded the -^  - l a c t o n e s , 4eUr 
iaethyl-4-oxa-A-ho«o-5c<rchole8tan-3-one (Xll)y 4a^-methy 1 -4 -
oxa-A-hoao-S^C-oholestan-S-one (XIIl) and 4a ,4a-dimethyl -4-oxa-
A-hono-So^-cholestan-S-one (XIV), r e s p e c t i v e l y , showing thereby 
8 that a more subst i tuted carbon migrates p r e f e r e n t i a l l y • 
I n t e r e s t i n g l y , oxidation of the ketone (Xl) in the presence of 
a mineral aeid as the c a t a l y s t gave the lactone (XIl) with the 
9 
l o s s of a methyl group . 
- 6 -
(IX) R, Me 
(X) R, H 
(XI) R, Me 
R' , H 
R', Me 
R', Me 
(XII) R, Me; R* , H 
(XIII) R, H ; R', Me 
(XIV) R, Me; R', Me 
The oxidation of 20,20-ethylenedioxy-5^-pregnane-3, 
20-dione (X\r) with peroxyacetic acid afforded a mixture of 
4-oxa-A-ho»o-5<-pregnane-3,20-dloiie (XVl) and 3--oxa>A~hofflO-
5<<.-pregnane-4,20'Hiione (X\ril) 10 
(XV) (XVII) 
The act ion of I^drogen peroxide in the presence of 
se len iua dioxide on i7)^>aoetoxy-5o<.-androstan-3-one (XVIIl) 
provided a s ing le lac tone , 17^-acetoxy-4-oxa-A-hOBio-5o(.-
androstan~3»one (XIX) 
- 7 -
(XVIII) 
?2VSe02 
(XIX) 
12 J. ^ 
Hcura has shown that the Baeyer-Vl l l lger oxidation of 
some 5 / - , and 5 ^ -2>*keto-A-nor s t e r o i d s (XX) gave e x c l u s i v e l y 
2-oxasteroids (XX[). 
(XX) 
a* R, ^Q^i7 
b* R) H 
c . R, OH 
d. R, OAc 
e . R, OH 
R ' , H 
R« , H 
R ' , H 
R ' , H 
R ' , CH, 
(xn) 
The oxidation of B-aor'-5f-oholestan>7>one (XXIl) iritb 
t r i f luoroperace t i c acid y i e lded S-oxa-^f-cholestan-T-one (XXIII)^^, 
- 8 -
3f'-Benzoyloxy-5<<.-cholestan-7-one (XXIV) with perbenzolo acid 
gave a single lactone, 3^-l>enzoyloxy-7a-oxa-B-ho»o-5oC-cholestan' 
7-.one(XXy)^*, 
(XXII) (XXIII) 
BzO 
Vi7 
(xnv) 
.i5 
ixxn) 
Ponken and Miles reported the foraiation of the lactones 
(XJOrill) and (XXIX) from the Baeyer-Villiger oxidation of 5o<-
cholestan~6-one (XXVl) and 3^>acetoxy-5°<-cholestan-6->one (XZVII), 
respectively. 
. 9 ~> 
(xxsri) R, H 
(XXyil) R, OAc 
( x x y i i i ) R, H 
(XXIX) R, OAc 
16 Recently , Ahmad e t a l , have reported the Baeyer-Vi l l iger 
$3cldatlon of 3c<,5-cyclo-5c<-.cholestan-6-one (XXX) and i t s s'^-halo 
der iva t ives (XXH), (iXXXIl) and (XXXIII). They obtained the 
corresponding 6-oxa confounds, (XXXIV), (XXXV), (XX3Dri) and 
(XXXVIl), r e s p e c t i v e l y . 
Vl7 
(XXX) 
(XXXI) X, CI 
(XXXII) X, Br 
(XXXIII) X, I 
(XXXIV) 
(XXXV) X, CI 
(XXXVI) X, Br 
(XXXVII) X, I 
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Hecogenin acetate (XXXVIIl) on oxidation with peracet ic 
acid and perbenzoic acid in the presence of sulphuric acid as 
I T i ft 
the catalyst, gave a mixture of the lactones (XXXIX) and (XL) . 
AcO 
(XXXVIII) (XXXIX) (XL) 
D-Homo lactones (XLIIl) and (XLIV) were obtained by the 
oxidation of 3«(-acetoxy- (XLI) and 3^-acetoxy-(XLIl)-i*5«C->androstan' 
17~ones. 
Ae(y AeCW^'^ 
(XLI) oC -AcO 
(XLII) f ^cO 
(XLIII) =< -AcO 
(XLIV) ^ -^oO 
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Estrone (XLV) on oxidation with peracet lc acid gave a s ing le 
lactone (XLVl)^*^. 
(XLV) (XLVI) 
The Baeyer-Vl l l iger oxidation ot g< .^-^insaturated ketones . 
Peracid oxidation of ^ ,Q>ounsaturated ketones may g lre 
r i s e to enol esters» epoxyesters and epoxy ketones » However, 
4 
peracid oxidation of A -S-keto s t ero ids may r e s u l t i n an even 
larger var i e ty of products , depending on the react ion condit ions 
and peracid used. Thus, potassium persulphate and sulphuric acid 
2S«>28 furnished 3-keto-4-oxasteroids but perhenzolc acid containing 
perchloric acid (as the c a t a l y s t ) has been reported to y i e l d a 
29 
mixture of enol lactones and epoxy lactones . 
28 
P e t i t and Easturl have shown that oxidat ion of proges-
terone (XLVIl) with peroxydisulphuric acid gave the lac tone , 
4-oxa-5<-proge8tan-3-one (XLVIli), 
- 12 -
(XLVII) 
Oxidation of tes tos terone acetate (XLIX) with perbenzolc 
acid and m-chloroperbenzolo acid In the presence of perchlor ic acid 
30 
as the c a t a l y s t was carried out by Mazur e t a l . They observed 
that the products obtained depended on the quantity of the peracld 
used, I t s concentration and the react ion time* 
Oxidation of (XLIX) with perbenzolc acid ( l mole) In the 
presence of anhydrous perchlor ic acid as the c a t a l y s t for 12 hours 
gave 17p-acetoxy-4o(,5fi<-epoxyandrostan-3-one ( L ) and 17f -acetoxy-
4-oxa-A-homoandrost-4a-en-3-one ( L l ) . 
OAc 
PBA ( l mole) 
12 hrs 
(XLIX) (L) 
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When (JCLIX) was t r e a t e d with 2 mole e q u i v a l e n t of the per-
ac id for the same d u r a t i o n , the major p roduc t s obta ined were the 
eposy l a c t o n e s , 17^-acetoxy-4a ,5-epoxy-4-oxa-A-homoandrostan-3-
ones (LII~a) and ( L l l - b ) along with 17f -ace toxy-5- fo rmyl -4 -oxa-
5o(-androstan-3-one ( L I I I ) , l7^-acetoxy-5-formyl-4-oxa-5(^-
andros tan-3-one ( L I V ) , the epoxy ketone (L) and methyl 17^-'-
acetoxy-3,5-seco-4-nor-5P-hydroxy-5«<-formylandrostan-3-oate ( L V ) . 
OAc 
PBA (2 mole\^ 
(XLIX) ( L l l - a ) 4'<,5=< 
( L l l - b ) 4j!.,5]^ 
( L I I I ) 
(L) 
(LV) 
Increase In the reaction period Increased the yield of the 
aldehydo lactones (LIII) and (LIV) and decreased the yield of the 
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epoxy lactone (LIl ) . With these obserrationsi tbey assamed that 
(Lll-a) and (LII~b) are the precursors of (LIV.) and {huth 
respectively* Scheme 1 describes the mechanism of the formation 
of (LIII) and (LIV) from ( L I I ) . 
Scheme - 1 
" " ^ 
(LIII) S« -^
(LIV) 5|i-
The oxidation of (XLIX) with 4 mole equivalent of per-
benzoic acid (HCIO^ as the catalyst) for 84 hours gave (Ll l -a ) , 
(Ll l -b) , (LIII), (LIV) and 17f-acetoxy-5-formate-4-oxa-5«<-
androstan-3-one (LVl). 
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(XLIX) PBA (4 Mole)^ ( L I I - U ) + (Ll l -b) * ( L ) + 
(LIII) •»• (LIV) + 
When (XLIX) was treated with 2 mole equivalent of p e r -
benzoic acid in the presence of aqueous perchlor ic acid as the 
c a t a l y s t , the products obtained were the ^ - lactone (LVIl) and 
the A-nor compound ( L V I I I ) . They reasonably assumed that the 
primary product of the oxidation of (XLIX) in the presence of 
water i s the enol lactone (Ll) iriiich may undergo subsequent 
reac t ions described in Scheme 2. 
Scheme - 2 
OAc 
(LI) 
(LVIII) 
' rtr 
HOOC A J 
OHCOT ^ ^ 
i» Hydrolysis 
i i . Lactonization 
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When oxidation of (XJUIX) was performed with m-chloro-
perbenzoic acid in the presence of aqueous perchlor ic a d d as the 
c a t a l y s t , both the compounds ( L V I I ) and ( L V I I I ) were i s o l a t e d . ^ 
In addit ion to these , (LII l ) and 17v-aoetoxy-3 ,5 - seco-4 -nor-5 -
oxa-^-homoandrostan-6>one~2-->carboxylic 4Md(Lr]{) irete a l so dbtained. 
(XLIX) 
HOOC 
• (LIU) + (LVII) • (LVIII) 
<y~^ 
(LIX) 
The act ion of perbenasolc acid on cholest-4-en~3~one (LX) 
in the presence of anhydrous perch lor ic a d d resu l t ed In low y i e l d s 
of 4o(,5--epoxy-^<-cholestan-3-one ( L X I ) , 4-oxa~A-homocholest-4a-
en-3-one ( L X I I ) , 5-fornyl-^-oxa>5<<?-cholestan->3-one ( L X I I I ) and 
3 ,5 - seco-4-norcholes t«5-one-3-o ic acid (LXIV), together with some 
unchanged material 31 
0^ 
(LX) (LXI) (LXII) 
- 17 -
( L n i i ) 
HOOC 
(uav) 
Treataent of tlie enol lactone ( L X I I ) with t r i f luoroperace t i c 
acid gave (LXIIl) ^ i l e excess of the peracid gave (LXIV)« With 
these observations) the authors have indicated the sequence of 
events in th i s oxidation as ( l l ) - » ( L X I I ) —^ ( L X I I I ) —> ( L X I V ) . 
32 Caspi and Balasuhraaanyaa carried out the oxidation of 
tes tos terone propionate (LX\r) with hydrogen peroxide in the 
presence of selenium dioxide and obtained -^^-lactone carboxylic 
acid (LXyi) and the V - l a c t o n e acid (LX\ril). 
OCOC„H_ 
(LXV) (LX\ri) 
33 Recently Ahmad e t a l , " " performed the Baeyer-Vi l l iger 
oxidation of 6 (^'•^bEomochole8t-4-en«3-one ( L X V I I I ) with perbenzoio 
acid (TSOH as the c a t a l y s t ) and obtained 6(^-bromo-3-oxa-A-
- 18 -
homocliolest-4-en->3-one (LXIX) and the ^'-lactone acid methyl 
ester (LXX). However, none of the isonerlc ^-lactone (LXXI) 
was obtained in th i s reaction. 
COOMe 
(LX7III) (LXX) (ucn) 
They proposed the. following sequence of reactions for the 
formation of (LXX) from (LXyill). 
(LXXVIII) 
HOOC 
*'o, 
"",, 
OHC^ 
Br 
Scheme - 3 
» 0: 
-HBr ^'H 
HOOC OH<r^=^ 
HOOC \ 
t 
OH 
-is. 
- 1 9 -
HOOC HOOC HOOC OH 
^(LXX) 
COOMe 
The Baeyer-Vl l l lger oxidation of olaolest-4*>ene-3»6-<lloxie 
( L X X I I ) afforded 5,7a«(-oxido-6-oxa-B-honio-5<<-chole8tane-3,7-
dione (LX3QCII) and 5,7ao(-oxldo-3»6-dioxa-A,B~1)lshomo«-5<-
cholesteme-4,7-dione (LXXIV; • A meclianlsa for the foraatlon 
of ( L X n i l ) from ( L X X I I ) has been proposed according to Scheae 4 . 
< ^ ^ — ^ 0 
(LXXII) (Lxnii) ihxxjy) 
(Lxni) 
Scheae -• 4 
- 20 -
<w<.-2 fipoxi, - > • 
)H BTi 
HO...,A H" 
> (LXXIII) 
In an attempted Baeyer-Vi l l iger oxidation of c h o l e s t a -
3,5-dien~7-one (LXXV) using perbenzoic ac id , Ahmad and Mushflq 
obtained 3<3^,4<<-«poxycholest-5-en-7-on6 (LXXVI) and 3(^ 41^ -^
dihydroxycholest-S-en-Toone (LXXVII ) and the expected lactone 
was not obtcdned. 
- 21 -
ihxxv) (LXXVl) (Lxsy i i ) 
The Baeyer-Vl l l iger oxidation of 3^-acetosycholes t -5 -en-
7-one with perbenzoio acid gave S^acetoxy-Ta-oxa-B-homocholest-
5-en--7-one (LXXIX) , 3 j^acetoxy-e-oxa-S-formyl-sf -cholestan-T-
one (LXXX) and a Mixture of the seco a c i d s , 3 ^ a c e t o x y - 5 - k e t o - 5 , 
7-seco-6-norcholestan~7-oic acid ( L X X O ) and 5 - k e t o - 5 , 7 - s e c o - 6 -
norcholest -3-en~7-oio acid (LXXXII) . Under s imi lar condit ions 
cholest-5-en-7>one (LXXXIIl) gave the seco acid (LXXXIV). 
(LXXyill) R, OAc 
(LXXXIIl) R, H 
0 f 
"^  A c O - V . ^ V ^ Ac 
COOH 
(LXXXI) a , OAc 
(LXXXIV) H, H 
CHO 
( L X X X ) 
OOH 
(LXXXII) 
' 22 -
Via Seco-Keto Acids (Enol Lactones)* 
Ringold and Rosenkranz observed t h a t 17^-toydroxy-3,5-
s e c o - 4 - n o r a n d r o s t a n - 5 - k e t o - 3 - o i c ac id (LXXXV), when hea t ed under 
r e f l u x wi th a c e t i c anhydride-anhydrous sodium a c e t a t e , gave the 
enol l ac tone ) 1 7 r - a e e t o x y - 3 , 5 - s e c o - 4 - n o r a n d r o s t - - 5 - e n - 5 - o l - 3 -
o ic ac id 3 ,5 - l ac tone (ljXX3C\ri), a p roduc t of l a c t o n i z a t i o n . 
HOOC C K ^ ^ 
Ac_0/NaOAc 
A c^o 
(LXXXV) (LXXXVI) 
17 P'-Benzoyloxy-3P-ace toxy-5 ,6 - secoandr os tan-5-ke t o - 6 -
oic ac id (LXXXVII) imder s i m i l a r cond i t i ons of r e a c t i o n afforded 
the diene l ac tone ( L X X X V I I I ) wi th concomitant l o s s of a c e t i c a c i d ^ . 
OBz 
A c ( r \ . X ^ ScOOH 
(LXXXWII) (LXXXVIII) 
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Caspl et al, obtained the enol lactone (XC) by heating 
5,ll,l7-trlketo-3,5-seco-4-norandrostan-3-oic acid (LXXXIX) 
with acetic anhydride. 
HOOfc < f K ^ 
(LXXXIX) (XC) 
• 3 | -Ace toay -5 ,7 - seoo -6 -no rcho le s t an~5-ke to -7 -o i c ac id 
(LXXXI) when heated under r e f l u x wi th a c e t i c anhydride and 
a c e t y l ch lo r i de afforded the corresponding enol l ac tone 
(XCI) 40 
A c O ^ \ / ^ COOH 
AcCr^^-^^^^^Q^ 
(LXXXI) (XCI) 
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Plperldlno pregnane derivative (XCIl) under similar 
lactonization conditions gave the corresponding enol lactone 
/ \41 
(XCIII) . Interestingly, no loss of water or acetic acid 
occurred in this reaction as was observed in the case of 
(LXXXVII). 
OAo 
(A-A) ^30 OOH 
(XCII) (XCIII) 
3,5-Seco-4-nor-5-oxocholest-6-en-3-oic acid (XCIV) when 
heated with ace t ic anhydride and p-toluenesulphonic acid 
afforded 4-oxacholesta-5,7-dien-3-one (XCV) , 
EOOi ,s^^ 
(xciv) (xcv) 
25 -
The ac id , l7(-acetoay-l iP-hydrQxy-3,5-seco-4-noraadrostan' 
5-oxo-3-o ic acid (XCVl) gave the lac tone , IT^-ace toxy- l ly -
hydroxy-3,5-seco-4-norandrostan-6-oxo-3-olc acid 3 , l l~ lac to i i e 
(XCVIl) when the fomer was heated in benzene with p - to luene -
sulphonic acid or with a c e t i c anhydride containing a trace of 
sodiuB acetate • 
HOOC 0>^-v/ 
OAc 
iP^-^ 
(XCVI) (XCVII) 
f-i SteroidalV -Lactones. 
The act ion of benzoyl chlor ide-pyridine on the seco acid 
(XCVIII) was reported to y i e l d a neutral product which was 
formulated by Som e t a l . ' as the enol lac tone , 3V-acetosy-5, 
6 -8ecoeho le s t -4 - en -5 -o l -6 -o i c acid 5 ,6 - lac tone (XCIX); the l a t t e r 
suffered pyro ly t i c decarboxylation to g ive B-norcholesteryl 
acetate ( c ) . 
- 26 -
AoO 
(XCVIII) (XCIX) 
.46 
(C) 
Dauben and Fonken reinvestigated the above work and 
supported the enol lactone strncture (XCIX) on the basis of the 
following reactions. 
AcO ^OOMe H O ^ ^ . ^ 
NaHCO 
IdeOH "^(XCVIII) 
COOH 
(XCIX) (CI) (CXI) 
Subsequently, the enol lactone structure (XCIX) was found 
to be in error and the isonerlc P^-lactone structure (CIII) 
was proposed instead. 
C-0 
(cm) 
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The fomat lon of the y - lac tones has a l s o been observed 
In the androstane and the pregnane s e r i e s by s ia i i lar procedure. 
Two poss ib le mechanisms were i n i t i a l l y proposed for the 
formation of the ^ - l a c t o n e , 3^acetoxy-B-norcholestan-5^-hydroxy-
6-o ic acid 5,6~lactone (CIIl ) from the seco acid (XCVIIl). One 
mechanism (Scheme 6) envisaged the intermediacy of a ketene 
derivative^^*^^»^^»^^ (CV) which might react intramolecularly 
to give (CIII)®^. 
Scheme - 6 
PhCOCl 
A o ( K \ , . - ^ TJOOH ^y AcO 
-HCl 
COCl AcCr\./X) |f^  
-^ (CIII) 
(XCVIII) (CIV) (cv) 
Alternatively, the reaction may involve the formation of 
a mixed anhydride (Scheme 7) and the latter suffered Perkin type 
reaction to give the ^-lactone (CIIl). 
Scheme - 7 
- 28 -
PhCOCl 
(XCVIII) (m) - ^ 
>(CIII) 
54 Ahmad e t al« have shown that the react ion imrolyes the 
formation of a mixed anhydride intermediate (CVl) hence supported 
the mechanism given in Scheme 7, 
I t i s pert inent to mention that the seoo acid (CVIl) 
tinder s imilar condit ions of react ion did not afford the expected 
P>lactone (CVIIl); ins tead B-norcholestene (CIX) was obtained. 
The precursor of (CIX) oould be e i ther the (^-lactone (CVIIl) 
or the enol lactone (CXIIl) . 
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PhCOCl/Py 
\ ^ ^ COOH 
(CVII) 
PhCOCl/Py 
::< 
(cix) 
c=o 
(GVIII) (cnii) 
This discrepancy in tbe behaviour of the seco acids 
(XCVIIl) and (CVIl) towards henzoyl chloride-pyridine was 
explained hy Ahmad et al. ' 
Mehrhof and Egle succeeded in preparing the \ -lactone 
(CVXIl) by the following sequence of reactions (Scheme s). 
- 30 -
Scheme «' 8 
V^17 
^ ^ - ^ >300H 
' ' ^ ^ ^ 
^ \ . ^ 
MeO 
COOMe 
HO 
HB COOMe 
(CVII) (CX) (CXi) 
p-TsCl/py 
HO COOH 
0 C^ rO 
(CXII) (CVIII) 
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AZASTEROIDS 
AzasteroidS) s te ro ida l compounds containing nitrogen as 
a pa r t of .the nucleus, have been extensively prepeured by a 
va r i e ty of methods. Out of the numerous synthet ic azasterolds 
prepared, many have shown biologica l a c t i v i t y of one kind or 
the other . Some of them are of c l i n i c a l significance and a few 
are entering in the f ie ld of medical p rac t ice as r e l i a b l e drugs. 
There are known azasterolds which have anabolic , antihormonal, 
antihypercholesterolaemic, vasodi la tory , cmticancer, neuro-
muscular blocking, CNS depressant or antimicrobial a c t i v i t y . 
Inser t ion of nitrogen atom in to the s te ro id nucleus has 
been affected mostly by the Beckmann rearrangement of s t e ro ida l 
ketoximes and the Schmidt react ion of s t e ro ida l ketones. A 
compilation of the l i t e r a t u r e on var ious azasterolds prepared by 
Beckmann rearrangement and Schmidt react ion i s given by Singh 
57 
e t a l . Other methods l ike su i tab le reac t ions with respect ive 
seco keto-acids and oxasteroids , imide synthes is , Curtius and 
Hofmann rearrangements, t o t a l synthes is , e t c . are also employed 
in the preparation of azas te ro lds . Photochemical reac t ions and 
58—62 
microbiological aaldat ions have a lso been used for the 
preparat ion of d i f ferent azasteroid analogues. The b io logica l 
a c t i v i t y of azasterolds have been reviewed by Alauddin and 
Martin-Smith^^*®* and Sugrue®^, 
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This olieqpter deals with some of the more recent and 
pertinent examples of the preparation of azasteroids by Beckmann 
rearrangement and Schmidt reaction. 
Ring A Azasteroids 
66 Doorenhos and Havaranek conducted the Schmidt reaction 
of A-nor-5<<-cholestan-2-one (XX) in polyphosphorio acid and 
obtained an inseparable mixture of the lactams» 2-*aza~5^-
eholestan-3-one (CXIV) and 3~aza-5(<~cholestan-2-one (CXV). Hhe 
same mixture of the lactams, (OXIV)and (C3y),was obtained by the 
Beckmann rearrangement of the oxime of (XX), 
(XX) X, 0 
(XX-a) X, NOH 
(CXIV) 
6T Rfi 
Shoppee» e t a l , and also Edward and Morand subjected 
A-nor-5(^-cholestan-3-one oxime (CXSTI) to Beckmann rearrangement 
and obtcdned a single lactam, 4~aza-<>5^-cholestan-3-one (CXtTIl). 
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HON 
(CXVI) 
0 ^ N' 
I 
H 
(CXVII) 
The Beokmann rearrangement of S<-cholestan-4>one oxlme 
(CUTIII) with thionyl chloride followed by alkali treatment 
furnished the -^-lactam, ia-aza-^-homo-^-cholestan-^-one (CXIX), 
The same lactam (CXIX) was also obtained by heating 4,5-seoo~ 
5->ketooholestan-4«^lc acid (CXX) with ammonia 69 
(CXX) 
The Beckmann rearrangement of the oximes of ( l ) and ( i l l ) 
in polyphosphoric a d d or Schmidt reaction of the ketones them-
selves with sodium aside in polyphosphoric acid yielded the 
respective 3-azasterolds (CXn-a) and (CXXI-b)^^, 
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( I ) 5^-
( I I I ) 5<-
^8^17 
H -
(C23n-a) 5^-
(cxn-b) 5<-
Simi lar ly , 17f-acetoay-5 ^androstan*3-one (CXXIl) on 
Sohoidt react ion and i t s oxine (CXXEIl) on Bdoknann rearrangement 
gave two isomeric lactams (CXXIV) and (CXSf) " • 
OAc 
(cxni ) X, 0 
( C m i l ) X, NOH 
Br-
H 
(CXXIV) 
74 
(CXXV) 
Later Shoppee e t a l . ' " reported the formation of a mixture 
of the lactams, 3-aza-A-homo-5K.-cholestan-4-one (CXXI-b) and 
4-aza-A-homo-5c<-cholest«Bi-3-one (CXXVI) on Beckmann rearrangement 
of 5<<--cholestan-3-one oxime ( l l l - a ) . 
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(lll-a) (CXXI-b) (CXXVI) 
Two isomeric lactams, 3-aza~A-homo-5<-cholestan-2~one 
(CXXyil) and 2-aza-A-homo-5^-cholestaii-3-one (CXXVIIl) were 
fiQ 
obtained from the oariLme, 5=<-cholestau-2-one oxime (CXXIX) . 
^8^17 
(cinx) (cxjorii) (CXXVIII) 
Ring B Agaateroids 
Ahmad et al. carried out the Beclcmann rearrangement of 
3^-chloro-5'<-cholestan-6-one oiime (CXXX)^^, its 3f'-bromo (CXKXI)^^ 
and 3^-iodo (CXXXIl) analogues according to the method of Craig 
78 n 
and Naik and obtained the corresponding lactarnsi 3 f - c h l o r o - 6 -
- 36 -
aza-B-homo-5'^-cliol«stan-7-one (CXXXIIl), Sp-broao-e-aza-B-
hoiBO-Ek-cholestan-7-one (CXXOV) and 3f>iodo-6-aza>B-homo~5o^-
oholestan«-7~oue (CXXXV). 
NOH 
(CXXX) X, CI 
(CXXn) X, Br 
(CXXXII) X, I 
(CXXXIII) X, CI 
(CXXXIV) X, Br 
(CXXIXT) X, I 
The Becknaan rearrangement of do^yS-cyclo-SoC-cholestan-
6-one oxime (CXXXiTl) and 3<<,5-cyclo-5«C-ergost-7-ene-6,23-dione 
dioxine (CXXXVIl)^® y i e l d e d the lactams (CXXXVIIl) and (CXXXIX), 
r e s p e c t i v e l y . 
S^17 
(CXXXVI) (cxxxyiii) 
- 37 -
(CXXXIX) 
The lactaffl (CXXXVIIl) needs spec ia l mention because t h i s 
has been shown to tmdergo "Retro Beckmann Rearrangement**, the 
s o l i t a r y example in the l i t e r a t u r e • When the lactam {CXXXSflll) 
was treated with HBr in b o i l i n g acetone, the oxime (CXXXVl), a 
product of i*Retro Beckmann Rearrangement**, the cycloketone (X3QC), 
the product of hydrolys i s of the oxime (CXESNl) and the bromo-
ketone (XJCXII), an ar te fac t of the cycloketone (XXX), were 
obtained. 
HBr 
(acetone) 
(CXXWIII) (cxxx\ri) ixsx) (XEKII) 
- 38 -
81 
Recently, Suginoae and coworkers reported the photo-
chemical Beckmann rearrangement of the oxime (CXCXVl), Besides the 
two expected lactams (CXXXVIIl) and (CXL), they also obtained the 
cycloketone (XXX), chole8t-4-en-6-one (CXLl), 5 ^-cholestan-d-
one (XXVI) and 5-methoxy-5<<-cholestan->6-one (CXLIl). 
i^OH 
(exxxyi) (CXXXVIII) <CXL) 
(xxx) (CXLI) 
a^-Acetoxy-S^-cholestan-T-one oxime (CXLIIl) on Beckmann 
rearrangement gave a single lactam, 3^->acetoxy-7a-aza-B-homo-
5«<-cholestan-7-one (CXLIV)® .^ 
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AcO 
^8^17 
(CXLIIl) (CXLIV) 
3^-Acetoxy-B-nor-5p-cholestaii-6-one oxime (CXLV) on 
Beclmann rearrangement i s reported to have given a mixture of 
the lactams, 3(^acetoay-7-aza-5| ' -cholestan-6-one (CXLVl) and 
g o 
3r-acetox3r-6-aza-5^-cholestan-7-one (CXLVIl) , 
^8^17 
AcO 
(CXLV) 
H 
(CXLVI) (CXLVII) 
Ring C Azasteroids 
3f-Acetoxy-ll-keto-C-rnorsteroid oxime (CXLVIIl)®*'®^ 
with p-toluenesulphonyl chloride and pyridine furnished two 
isomeric lactams, ll->keto-12-aza-(CXLIX) and 12 -ke to - i l -aza -
(CL) compounds®®* 
- 40 -
AcO 
(CXLVIII) (CXLIX) (CL) 
Ring D Azasterolds 
.87 Tsuda and Hayatsu reported that the Beckmann refiurrange-
ment of 3 j^benzoyloxy-S'K-cholestan-ie-one oxine (CLi) with p -
toluenesnlphonyl chloride and pyridine furnished two Isomeric 
lactams, 3f'-benzoylosy-16-aza-D-homocholestan->17-one (CLIi) and 
3^-benzoylosy-l7-aza-D-homocholestan-16-one (CLIII). 
(CLI) (CLII) (CLIII) 
3^~Aceto3cyandrost-5-ene-i6,17--dione-i6-'One oxime (CLIV) 
on Beckmann rearrangement with thionyl chloride furnished a 
s i n g l e lactcuB, 3^-acetoxy-17-aza-D-homoandrost-5--ene-i6,l7a-
dione (CLV)®®, 
- 41 -
AcO 
(CLIV) (CLV) 
89 Barton et a l , accomplished the Schmidt reaction of 
3P-acetoxy-17P-bromo-D-homo-Sc^-androstane-ll,i7a-dione (CLVI) 
and obtained the -€ -lactams, 3^-acetoxy-17-bromo-17b-aza-D-
bishomo-5»<-androstane-ll,17a-dlone (CLVIl) and 3f-acetoxy-17b-
aza-D-bl8homoandrost-16-ene-ll,17a-dlone (CLVIIl). 
Br + 
(CLVI) (CLVII) (CLVIII) 
Agasteroids from «< ,^-nnsattirated ketones 
90 Shoppee et a l , observed that the pure anti-oxime 
(CLX-b) derived from 5<^-cholest-l-en-3-one (CLIX) did not 
. 42 > 
undergo Beclaiann rearrangenent with thionyl ch lor ide . However, 
a mixture of the syii~ (CLX-a) and a n t i - (CLX-b) oxiaies underwent 
a f a c i l e rearrangement by the same procedure to g ive the lactam, 
4-aza->A--homo-^«<-cholest-l*en~3-one (CLU) • 
(CLIX) (CLX-a) 
91 
(CLXI) 
Kobayashl e t a l ."^ re inves t iga ted t h i s react ion and found 
that the syn~ oxime (CLX-a) with polyphosphoric acid gave 4-aza> 
A-homo-5(<-cholest<»l>en~3-one (CLXl) itdiile the anti-oxime (CLX-b) 
under s imi lar condit ions provided 3-aza-A-homo-5^-cholest- l -en-
4-one (CLZIl) and (CLXl). 
(CLX-a) 
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H - (CLXI) 
(CLXII) 
Testosterone acetate oxlme (CLXIIl) on Beckmann rearrange-
ment with thlonyl chloride furnished a s i n g l e lactam, 17^-
acetoxy-3-aza-fi-homoandrost-4a-en-4-one (CLXIV) 92 
OAc 
HON 
H-N 
( c L n i i ) (CLXIV) 
3^-Aceto3Eychole8t->5>en-7oone (LXXVIIl) gave a s i n g l e 
oxime (CLXV) ^ i c h on Beckmann rearrangement with p - t o l u e n e -
sulphonyl chloride and pyridine gave 3^-acetoxy-7a^aza-B-
homocholest*^-en-7-one (CLXVl) * , Similar r e s u l t s were 
obitained idien the oxime (CLXV) was treated with thionyl chloride 95 
- 44 -
-H 
(LXXyill) (cLxy) (CLXVI) 
Matkovies et al« have shown that the ozime (CLXV) on 
treatment with thionyl chloride followed by alkali treatment 
afforded two lactams,(CLXV^l) and 3f-hydroacy-7a-aza-B-homo-
cholest-5<-en-7-one (CLIVII), an artefact of (CLXVl). The 
lactam (CLXVl) was obtained by the Schmidt reaction of the 
ketone (LXXVIII) with sodium azide and polyphosphoric acid. 
(CLXV) -> (CLX\ri) + 
~H 
(cLxxrii) 
75 77 Ahmad e t a l . ' performed the Schmidt react ion of the 
ketones , 3^-acetoxycholest-4-en-6-one (CLXyil) and cho le s t -4~ 
en-6~one (CXLl) and obtained the corresponding lacttuas, 3^> 
acetoxy-7-aza-B-homocholest-4-en-6-one (CXLVIIl) and 7-aza-B-
homocholest~4-en-<6-one (CLXIX). 
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(CXLVII) R, OAc 
(C3CLI) R, H 
(CLXXrill) R, OAc 
(CLXIX) R, H 
Cholesta-3,5-dien~7-one (LXX?) gave a s i n g l e oxine 
(CLXX) urtiich on Beckmann rearrangement afforded 7a-aza>B-
hODiocholesta-3,5-dien-7-one (CLXXl) • 
^^ :^^ X^ :^:>A. 
iUON) (CLXX) (CLXXI) 
I n t e r e s t i n g l y , Schnldt react ion of the ketone (LXiy) with 
sodium azlde (3 mole equivalent) and polyphosphoric acid gave 
two lactams, 7a-aza-B-homocholest-4-ene-3,7-dione (CLlCOl) and 
7a-aza-B-homocholest-5-ene-4,7-dlone (CLXXIIl) 97 
46 -
(LXJCV) N-fi + N-H 
(CLXni) (CLXXIII) 
98 Ahmad e t al* reported the Schmidt react ion of c h o l e s t a -
4,6--dien--3-one iCLKXIV), and the Beckmann rearrangement of the 
corresponding oxime (CLXXV )^. They ohtedned the same lactam, 
3~aza-A~homochole8ta-4a,6-dien-4->one (CLIJC/I) in both the c a s e s . 
The same lactam (CLXXVI) was obtained from the Schmidt 
react ion of 6^-bromocholest-4-en-3-one(LiariIj) . The ketone 
( L X V I I I ) a l so provided the oxime (CLXXV); obviously dehydro-
bromination has occurred under the react ion condi t ions . 
d^K.^^^^\^ 
(CLXXIV) (CLXXV) (CLJCSyi) (LKVIII) 
Cholesta-2 ,4-dien-6-one (CLXXITIl) on treatment with 
sodium azide ( l mole) and polyphosphoric acid afforded three 
99 products "H i^ch were i d e n t i f i e d as cholest'-4"ene-3,6~dione 
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(LXXEI), 6-aza-B-liomocliolesta-2,4-dien-.7-one (CLXXyill), the 
product of normal Schmidt reaction and 6-aza-B-horaocholest-4-
ene-3,7-dione (CLXXIX). 
(CLXXVII) (LXXII) (cLxxyiii) 
The formation of oholest~4>ene-3,6~dione (LXXII) from 
(CLXXVIl) may be shown to occur according to the scheme given 
below cf 97 
Scheme - 9 
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^ ^ 
(CLXXVIl) 
+ -
N5N-N 
(CLXXX) (LXXII) 
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I t was shoTm that (LXXIl) i s not the precursor of the 
lactam (CLXXIX) s ince Schmidt react ion of the former * 
provided 4-aza-A~homocholest-4a-ene-3,6-dione (CLXXU), 3~aza-
A-hoaocholest-^a-«ne-4,6-dione (CLXXXIl) and the dilaotam, 4 |6 -
diaza-»A,B->bishomocholest-4a-ene-3,7'^ione (CLXXXIIl). 
(Lxni) (CLXXXI) 
H — 
(CLxxni) 
(cLxxnii) 
With t h i s observation they suggested that the precursor 
of the keto-lactcua (CLXXIX) could be the imino intermediate 
(CLXJQC), Kfaich on normal Schmidt react ion followed by a d d 
hydrolys i s gives(CLXXIX). 
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(CLXXX) (cLxnx) 
4>Bromocholest-4-«n-3-one (CLXXXIV) with sodium azide 
and polyphosphoric acid afforded SoC-cholestane-S^G-dione (CLXXXV), 
cholesta--4,6>dien~3~one (CLXXIV) and the lactam, 3-aza>4a-hromO'-
A-homooholest-4a-en-4-one (CLXXXVl), a product of normal Schmidt 
react ion * 
Br 
(CLXXXIV) (CLXXX\r) 
H— 
The formation of (CLXXXV) and (CLXXIV) seems to be 
i n t e r e s t i n g and a probable mechanism (Scheme iO) has been 
proposed. 
- 51 -
Scheme •- 10 
CoH 
(CLXXIV) 
^CLXXXV) 
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Via Seco-Seto Steroids 
B^orcholest>4--en-3-one (CLXZXVII) on permanganate' 
perlodate oxidation gave 3,5~seco--4,B-blsnoroholestan«>3-keto->3-> 
olc a d d (CLXXZVrill) which on oximation (CLXXXVIII-a) and 
Beckmann rearrangement with thlonyl chloride followed by alkali 
treatment furnished 3,5-seco-4-nor-5-azacholestan-6-one~3-olc 
acid (CLXXXIX)*^ .^ 
a^^^^^ HOOC 1^ HOOC H ' ' ^ \ ^ 
(CLXXXVII) (cLxxxyi i i ) X, 0 
(CLXXXVIII-a) X, NOH 
(CLXXXIX) 
103 Rodewald e t a l . obtained the lactam, 3,5o8eco-4>nor-
5«aza>B-homocholestan-6~one~3-olc a d d (CXC) by the Beokmann 
rearrangement of the oxlme, 3,5-8eco~4-norcholestan-5-one-d-
ole add-5-one oslme (XCIV-a)« 
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H006 EO^^^^ 
^8^17 
(XCIV-a) (cxc) 
5-0xo-3,5-seco-4- i ior (25 R)-spirostaa>3-K}io acid (CXCl) 
gave the oxime (CXCIl) ubioh on treatment with sodium and 
methemol afforded the ring-A lactam, 4-aza (25 R)-5«<-spirostan-
3-one (CXCIII)^°*. 
HOOC ( P \ ^ 
(CXCI) 
The acid (CXCl) with henzyl amine gave 4-benzyX-4-aza-
(25 R)-spirost -5-en-3-one (CXCIV) and with formic acid,fol lowed by 
neutra l i za t ion by ammonia and treatment with nitrobenzene gave 
two isomeric lactams, (CXCIIl) and 4-aza-(25 R ) - 5 f - s p i r o s t a n -
3-one (CXCV). 
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(CXCI) 
CH2Ph 
(CXCIV) 
(CXCI) 
-f (cxcm) + 
(cxcv) 
Methyl 17f-acetoxy-3 ,5-seco-4-norandrostan-5-one-3-oate 
(CXCVl) gave the oxime (CXCVIl) tvhich with thionyl chloride 
g«ve the lactam, nethyl -ace toxy-3 ,5 - seco -4 -aor -5 -aza -B- -
hOffloandrostan-6->one-3-oate (CXCVIIl) , 
OAc 
MeOOC C ^ ^ \ ^ MeOOC MeOOC 
(CXCVI) (CXCVII) (CXCVIII) 
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The oxine (CXCIX-a) from methyl ltf-acet03ty-17<<-methyl-5-fceto-3, 
5-seco-4Hiorchole8tan>3-oate (CXCIX) on Beckmann rearrangement 
with N-acylaminobenzenesulphonyl chloride and pyridine gave the 
lactam, l7f-acetoxy-17o(-methyl-3,5-seco-4-nor-B-homo-5-azaandros-
"I Oft 
tan-6-one~3'-oic acid (CC) • The lactam (CC) with a c e t i c 
anhydride and pyridine gave 17|*-acetoxy-17ii(-methyl-A-nor-B-homo-
5-azaandrostane-3,6-dlone (CCI)» 
AcQi ,<,Me 
MeOOC < ^ \ ^ 
(cxcix) 
MeOOC }r^^^ HOOC H ^ \ / 
(CXCIX-a) (CC) (CCI) 
The Beckmann rearrangement of methyl 5-oximino-i7^-
acet03y-2 ,5-seco-3 ,4-bisnorandro8tan-2-oate (CCIl) with thionyl 
chloride in dioxan furnished the lactam, methyl 17p'-hydrosy-2, 
5-seco-3,4-bi8nor-5-aza-6-keto-B-homoandrostan-2-oate (CCIII)^^^, 
Besides the lactam (CCIXI), an o i l y product, formulated as 
(CCIV) was a l so obtained in th i s r e a c t i o n . 
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OAc 
MeOOC 
MeOOC MeOO 
NC\^_X 
(ecu) (CCIII) (CCIV) 
Abnormal Beckmann Rearrangement (Second Order Beokmann 
Rearrangement) 
Apart from normal Beckmann rearrangement, i . e . t r a n s -
formation of ketozimes to amides or cycl ic ketbKboes to lactams, 
there are many cases of oximes undergoing cleavage to n i t r i l e s 
and some other fragments. This has been observed in compounds 
l ike <<-hydroxy oximes, <<-keto oxlmes, <»<^,<-diaryl oximes, 
f '-thioether oximes, bridged < ,<-diaryl oximes, «C-trisubsti tuted 
oximes and < ' -e the r oximes 
69 
108 
Shoppee et al. observed that when 5«r-ohole8tan-l-one 
oxime (CCV) was subjected to Beckmann conditions, a mixture of 
the lactam, l-aza-A-homo-5'<^cholestan-2-one (CCVl) and the 
nitrile (CCVIl) was obtained. 
H 
(CCV) 
H 
(CCVI) 
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4,4-Dimethyl-5'C-chole8tan-3-one oxime (CCVIIl) on 
Beckmann rearrangement afforded 4-aza~A-homo-^a,4aHlimethyl-
SoC-cholestan-a-one (CCIX) (normal product) and 3-cyano-4-
91 
methyl-AHQor-3,4-seco-S«G-cholest-4-ene (CCX) , a product of 
second order Beckmann rearrangement. 
(CCVIII) 
NC5 
(CCX) 
3f*-Acetoxy-5«<-cholestan~17->one oxime (CCXI) on Beckmann 
rearrangement with p-toluenesulphonyl chloride and pyridine 
gave the n i t r i l e , 3^-acetoxy- i7 -cyano- i3 , i7 - seco-andros t -13( l8 ) -
ene (CCXIIl) and the product of normal Beckmann rearrangement, 
ix 97 
3\'-acetoxy-i7a-aza-D-4iomoandrostan-17-one (CCXIl) , 
AcO 
S^  
AcO 
AcO 
(CCXII) (CCXIII) 
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2f,17f-Diacetoxy-5^-andro8tan-3-one (CCXIV) on oximatlon 
gave (CCXV) Tihich on Becknann rearrangement with thionyl chloride 
provided ring A cleaved product (CCXVI) • 
OAc 
HI 
H H 
( CCXIV) (coxy) 
109 
(ccxyi) 
Recently Ahmad e t a l . performed the Beckmoin rearrange* 
ment of 5-hydroxy-6-oximino-5<'-cholestan-3f'-yl acetate (CCXyil) 
with thionyl chloride followed by treatment with excess of 
aqueous 4 N pota6sitUB'hydroxide and obtained 3f -chloro-5-oxo-^ , 
6 -8ecocholes tan-6~onl tr l le (CCXVIIl), 5,6~8ecocholest~3-en~5~ 
o x o - 6 - o n i t r i l e (CCXIX) and 3^-acetoxy-5-oxo-5 ,6-secocholes tan-
6 - o n l t r i l e (CCXX), S^jS-Dlhydroxy-SiOcholestan-e-one oxime 
(CCXXl) under s imi lar condit ions of react ion afforded (CCXV^III), 
(CCXIX) and 3^-hydroxy-5-oxo-5,6-secochole8tan-6~onitr i le 
(CCXXII). 5-Hydroxy-5<-cholest-2-en-6-one oxime (CCXXIIl) 
under Beckmann condit ions provided (cCXIX) and 5<-oxo-5,6-
secocholest -2-en-6->onltr l le (CCXXIV). Under s imi lar condi t ions , 
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5-hydroxy-5<<-cliolestane-3,6-dione dioxlHe (CCXXV) provided 
only one i s o l a b l e compound, the lactam n i t r l l e , 4~aza-^,6~ 
seco-A~homocholestane-3,5-dione~6-nitrl le (CCXXV'l). 
%^n 
AcO 
(CCXVII) 
AcO 
(CCXVIII) (ccxix) (ccxx) 
(ccxxri) 
+ (CCXVIII) + (CCXIX) 
^^ NOH 
(CCXXIII) 
I •«• (CCXIX) 
(CCXXIV) 
HD MOH 
(CCXXV) (CCXXVI) 
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3f-Aoetoxyoholest-5-ene (CCXXVIl) was transferred to 
(CCXX) by means of ptaenyliodo d i a c e t a t e - t r i m e t h y l s i l y l azlde « 
AcO 
Phl(0Ac)^~(CH3)3SiN3 
A c i A v . - ^ CN 
(CCXXVII) (CCXX) 
6-Acetoxime~3f*-acetoxycholestan>5«0-ol (CCXXVIIl) when 
allowed to stand on alumina column (Grade I I I ) gave tbe cyano 
compound (CCXIX). On the other hand a methanolic so lu t ion of 
111 (CCXXVIIl) itben heated under r e f l u x gave (CCXX) . 
AcO 
OAc 
(ccxx) (ccxxvm) (CCXII) 
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Mass Spectrometry of Carbonyl Compounds 
To make the present chapter relevant to the work 
described In the thes is , i t was considered desirable to give 
a concise account of the mass spectrometry with special 
reference to the McLafferty rearrangement of earbonyl compounds* 
Although the term **carbonyl* embraces a host of compounds, 
eiqihasis wi l l be given to basic fragmentation patterns esdiibited 
by ketones and esters (lactones) since these hove direct bearing 
on the type of work recorded in the thes i s . 
The ceurbonyl group i s instrumental in in i t ia t ing two 
important types of cleavage. These types have been named as 
«^-cleavage and ^ -cleavage. 
( i ) << -Cleavage. 
A substantial amount of the ionization of a earbonyl 
compound m^y take place by removal of one of the lone pair 
electrons from oxygen. Hemolysis of the bond connecting the 
earbonyl carbon atom to other atoms can furnish relatively 
stable acylium ions, as illustrated below. 
Rtcso 4 =2- 0=0 -a* 
I . 
Rr-C=0 
R^ 
^ C = 0 - -R»0* J 
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Ions corresponding to the above types of acyllam ions» 
can, in fact, be expected to be fairly pronounced in the spectra 
of ketones and esters in which R and R* groups contain only a 
few c6trbon atoms. If the R and R' groups consist of a long 
alkyl chains, then the large Increase in the number of C-C bonds 
in the molecule which can be broken to give fragments results 
in a spectrum containing very many ions and the chsuracteristio 
acylium ions may have to be sorted out from what appears to be 
predominantly a <*hydroc€urbon'' spectrum. In other words, the 
carbonyl group does not direct fragmentation strongly and its 
effect may be diluted in a large molecule. 
However, when an acylium ion can be formed by elimination 
of two different alkyl radicals (e.g., as in ketones), the 
elimination of the larger alkyl radical usually predominates. 
The p< -cleavage process may also occur in ketones and 
esters with charge retention by the alkyl chain. 
0 
R^-RI > R* ^ RCOOR' 
(ll) ^-Cleavage. 
If an alkyl group attached to a carbonyl moiety containing 
three or more carbon atoms in a chedn with a hydrogen attached 
to the third ( ^ ) carbon atom then ^ -cleavage with ^-hydrogen 
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rearrangenent becomes important. This rearrangement i s referred 
to as the McLafferty rearrangement. 
^c^y .^ —' y * c . 
"^  F>CH2 CHg R' 
(a) 
(R, H, alkyl or 0-alkyl) 
Rearrangement fragments corresponding to a are fairly-
easy to recognise since they occur at even m/e values. 
The primary cleavage of cyclic ketones is adjacent to the 
carbonyl group, but the ion thus formed must undergo further 
cleavage in order to produce a fragment. The base peak in the 
spectrum of cyclopentanone (CCXXIX) and of cyclohexanone (CCXXX) 
is at m/e 55 " . The mechanism is simileu* in both cases; 
hydrogen rearrangement from a primary radical to a conjugated 
secondary radical followed by formation of resonance stable ion, 
m/e 55, 
r 
p+ 
-^3^g2 
(b) 
(CCXXIX) m/e"55 
A 
(CCX3CX) 
|\3; 
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Q+ 
-CH„CH_CH„ 
0 —^-^-^ 
a/e 55 
The other prominent peaks at m/e 83 and 42 in the spectrum of 
cyclohexanone (CCXIDC) have heen rationalized as follows: 
0-f 
(ccxxx) 
A 
-CO 
1 
c=o* 
-CH 
a. 
(c) 
m/e 83 
•CHg-CHgtcHg 
(d) 
m/e 42 
I f a c y c l i c ketone contains an aC'-silJsyl suhst i tuent 
(ethyl or l a r g e r ) , then a V-hydrogen atom w i l l be avai lable 
for transfer in a McLafferty rearrangement. This i s i l l u s t r a t e d 
by the spectrum of menthone (CCXJDCl)^ *®"^^ .^ 
(ccxxn) 
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-CH. 
m/e 97 
/g\ \ , Retro Dlels-Alder 
m/e 112 
'^3\ 
iH 
The McLafferty Rearrangseaent m/e 70 
The McLafferty rearrangement has been defined as the 
transfer of a "V'-hydrogen to a double-bonded atom through a 
six-naembered transition s tate , with (^-bond cleavage (eq. l ) . 
H ^ 
X > 
A 
"> II + 
H-E 
(1) 
B B ^ ' 
The atoms AyB,C,0,E and the group G attached to O can 
vary widely* The spectrum of any molecule imich f u l f i l l s the 
above conditions could exhibit peaks due to this type of 
reeurrangement, e . g . , ketones, aldehydes, acids, o le f ins , amides, 
n i t r i l e s , e s ters , substituted aromatic systems, phosphates, 
sulphites, e tc . For ex€toq>le, 
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''N<5/ .. <P 
kJK—• I I - (2) 2^ CHf C ^ X 
When a choice of paths occurs for a rearrangement (e.g., propyl 
butyl ketone) the largest group will he preferentially eliminated 
118 ""120 
as the neutral fragment . This type of rearrangement has 
heen reviewed e a r l i e r " . 
Structure of the products 
The McLafforty returrangement in oarbonyl compounds may 
be represented as in eq. 2 and support in favour of th i s 
121 
mechanism has been ably summarized e a r l i e r • The evidence 
for re tent ion of the or ig ina l XCOCHn ^^ ^^^ e n t i t y in the ionized 
123 product i s supplied from s tud ies of l a b e l l e d molecules and 
from molecules with o^-branching, irtiere the #<L-branching i s 
retained in the ionized product* The migration of a hydrogen 
atom from Y^-carbon in a s p e c i f i c fashion i s supported by s tudies 
117 124 125 
Of various deuterated ketones * and e s t e r s • In support 
of the s p e c i f i c i t y of rearrangement in ketones and e s t e r s , the 
rearrangement i s absent or of low i n t e n s i t y in both ketones 
127 
and e s t e r s • I t has been previously noted that observed 
s p e c i f i c i t y of migration of ^-hydrogen i s in accord with s t e r i o 
requirements for overlap with the highly d i r e c t i o n a l orb i ta l 
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of the unpaired electron on oxygen. 
It is to be noted that the low Ionization potential of 
the enolic product ion is responsible botn for the importance 
of the reaction and for the fact that charge normally resides 
in this fragment. 
HO "1 
R CH, 
OH 
R CH, 
CHR« 
CH, 
(3) 
2HR» 
I - -•- (4) 
CH, 
The alternative process in which charge resides on the olefinic 
fragment (eq. 4) has been called "reverse McLafforty rearrange-
128 129 
ment** , "complementary McLafferty rearrangement" and 
"McLafferty rearrangement with charged olefinic product" and 
this process is favoured when the olefinic portion has lower 
121 ionization potential than the enolic product • For example, 
"^phenyl butyrate (CGXXXIl) rearranges to give predominantly 
the enolic ion when the substituent X was CN; but gave largely 
the olefinic ion when the substituent was CH^O. 
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X ^O- OCH. 
(CCXXHI) 
The charged e n o l i c product of the McLafferty rearrangement 
does not revert to the keto form before undergoing further 
decomposition* This point i s i l l u s t r a t e d hy the d i f f eren t 
decomposition of the e n d s (CCXXXI~a) and (CCXXXlII-a) from 
menthone (CCXXXI) and isomeric compound, 2-isopropyl-3-«ethy*<syclo-
hexanone (CCXXXIIl) (Scheme l l ) . 
Scheme ^ 1 1 
Retro Die ls -Alder 
^ 
(CCXXXI-a) 
(a) 
m/e 70 
(CCXXXIII) (CCXXXIII-a) m/e 97 
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If the Intermediate enol ions (CCXXXI-a) and (CCXXXIII-a) were 
able to revert to the keto form prior to further dec 0090 s i t ions, 
a common pathway probably following the cleavage pattern of 
3-methylcyclohexanone (CCXXXIV) would be observed. In fact 
122 (CCXXXIV) does not afford a peak at m/e 70 
(ccxjcnv) 
I t can be safely concluded that the enolic products are 
formed as a result of McLafferty rearrangement in the case of 
alkyl substituted ketones and esters but can not be generalized 
131 for a l l "McLafferty rearrangements" . 
Concerted vs Stepwise process 
In principle the McLafferty rearrangement could occur 
either in a concerted manner or In a stepwise fashion. There 
i s now a convincing body of evidence to show that the reaction 
occurs via a stepwise pathway. A study of metastable peaks due 
to loss of ethylene from CHgCH-CHgCOOD showed the expected peak 
for the loss of C^ H^  and also a substantial peak for the loss 
of CgH^ D which can be explained by the stepwise process^^^"*^^ 
(Scheme 12). 
ScheMe » 12 
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A H 
D 
•^OH 
_x 
OD 
•^OD °^2 ''or 
iH 
>H 
•CHD + 
^ OH 
OH 
CHD 
tOH 
CH„ *^2 
-^*''"-^H 
Acceptance of a stepwise mechanism for hydrogen transfer 
makes I t pos s ib l e to r a t i o n a l i z e several other mass spec tro -
metric fragmentations. The rearrangement of ^-aroyl -«<-methyl 
propionic acid to give an ion /"ArCOOH^^ /^ has been proposed to 
proceed by the stepwise pathway (Scheme 13 ) . 
Scheme - 13 
+« H 
OOH 
^ 
•OH 
\ — / OH r c ^)* 
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Product S t a b i l i t y 
The s t a b i l i t y of the product Ion and molecule from the 
rearrangement wi l l na tura l ly have considerable effects on the 
nature of the rearrangement p a r t i c u l a r l y . I f the t r ans i t i on 
s t a t e resembles the products r a the r than the r e a c t a n t s . The 
e f fec ts are primarily two fold: the suppression of rearrangement 
when a highly s t ra ined olef in would r e s u l t and the operation of 
a McLafferty rearrangement with charged o le f ln lc product when 
the l a t t e r i s pa r t i cu l a r ly stable* 
An example of suppression of rearrangement i s the obser-
vat ion tha t the rearrangement was not observed in many un-
saturated carbonyl compounds which would involve the el imination 
a. •, , , 122,135-138 
of an acetylene or al lene * . 
\ ^ ot 
-Xr 
R tOH 
^ ^ 
-¥-
tOH 
<^>-^ 
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However, in these oasest i t i s d i f f i c u l t to separate the 
e f f e c t s of product s t a b i l i t y from the e f f e c t of strong bond 
between the -T-hydrogen and a v i n y l i c carbon. 
Since more highly subst i tuted o l e f i n s are more s table 
than the ir l e s s subst i tuted counter peurt, i t i s l i k e l y that the 
former w i l l dominate in McLafferty rearrangement. In the case 
of 2-sec-butylcyolopentanone (CCXXXV), but'2-ene was formed in 
dominant amount (84^), by the removal of 3* hydrogen * , 
-3'H 
84$5 
(ccxxxv) 
-OH 
If the ionization potential of the olefin fragment is 
below that of the enol, the McLafferty rearrangement with 
charge retention in the olefins predominates as exemplified 
by some derivatives of cystine and lanthionine, where the 
sulphur atom stabilizes the ionized olefln/=^®; 
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OH 
H N ^ 
Nature of the Hydrogen Abstracted 
In molecules where there i s a choice between a secondary 
and a primary hydrogen atom, abstraction of the secondary hydrogen 
i s preferred. Thus, in Isobutyl n-butyl ketone (CCZXXVI) abs-
traction of the secondary hydrogen (H») i s preferred by a factor 
of 10:1 over primary hydrogen abstraction (H") , However, 
any effect due to differing conformational preferences of the 
two alkyl chains i s d i f f icul t to predict . 
CHJ 
CHJ 
CH-CHg-C-CHg-CHg-CHJ-CHg 
(CCXXXVI) 
Steric Factors 
The importance of interatomic distance bi^ tween the 
carbonyl oxygen atom and <-hydrogen was explained by Djerassi 
141 
et a l . Using examples from the steroid f ie ld these workers 
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found that McLafferty rearrangement did not occur unless the 
interatomic distance was l e s s than i .8A°. Thus rearrangement 
occurred in the 16-keto steroids (CCXXXyil) and not in 
11-lceto steroids (CCXXX\riIl)^*^»^** or i5-keto steroids 
R 
2.3A^ 
(ccxxxyii) (CCXXXVIII) (CCXXXIX) 
A second stereochemical factor which affects rearrange-
ment i s the angle, nf » between the plane of the carbonyl- group 
and the •<-hydrogen. In aoylic molecules this angle can be 
close to zero but in certain rigid molecules i t can approach 
90 , If overlap of the highly directional orbital of the un-
122 
paired electron on oxygen i s essent ial for reaction , then 
i t would be predicted that reaction should not occur for mole-
cule in tdiich T was constrained to be appreciably greater them 
zero. This prediction has been tested experimentally by studies 
of the ketones (CCXL) and (CCXLl). Both these ketones have a 
carbonyl to Y'-bydrogen intemuclear distance of i,6A** but the 
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value of Y i s about 80** in (CCXL) and only 50° in (CCXLl). 
I t was found that only (CCXLl) underwent McLafferty rearrange* 
ment 146 
(CCXL) (CCXLI) 
Substituent Effects 
The question of the nature of activation of the ceurbonyl 
group for the reaction has been chiefly studied from the view 
point of the effect of various substituents on the reaction. 
Thus the fact that the reaction i s suppressed in diphenylmethane 
(CCXLII->a; R, NH-), which would be expected to have the greatest 
electron deficiency on the amino group, n^ile occurring normally 
in (CCXLII~b; R, NQg) has been proposed as evidence that the 
reaction requires the charge local ization on the carbonyl 
group 
147 
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(CCXLII-a) R, NHg 
(CCXLII-b) R, NOg 
Suppression of the McLafferty rearrangement has been observed 
in molecules which contain a s i t e of lower i o n i z a t i o n p o t e n t i a l 
than that of the carbonyl group, thus providing a sink i n t o 
which most of the charge def ic iency can flow. Thus rearrangement 
i s suppressed in various s t ero id amino e s t e r s (CCXLIIl) , in 
e s t e r s of the tjrpe (CCXLIV) and i n amino ketones of the types 
(CCXLV)^*° and (CCXLVI)^^^. 
(CCXLIII) 
0 
CH3'"^^^(CH2)^C00Me 
(CCXLIV) (CCXLV) 
RO'* 
Me**'"^N^'^ (CHg) ^QCOCflg 
R 
(CCXLVI) 
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Mass Spectrometry of Steroidal Ketones 
The mass spectral studies of a large number of steroidal 
ketones have been carried out in the last few years. Extensive 
deuterium labelling experiments performed in this class of 
compoimds ' * have given a great insight into the mecha-
nism of dissociative and rearrangement processes upon electron 
impact) leading to its utility in structure elucidation. The 
results can be discussed by considering them separately according 
to the position of the carbonyl group in steroid nucleus. 
1-Ketones 
The s ign i f i ccmt ion peaks i n the mass spectrum of 5cC-
andros tan-1-one (CCXLVIl) are a t m/e 274 (M'*")J m/e 259 (M-CH^), 
m/e 256 ( M - H ^ O ) , m/e 241 (M-BgO+CHg), m/e 231 (M-CO+CHg), m/e 203, 
152 153 
m/e 124 and m/e 111 ' . By accura te mass measurement of 
fragment ions combined wi th mass s p e c t r a of a p p r o p r i a t e d e u t e r a t e d 
154 
analogues i t was p o s s i b l e t o de 
mentat ion of (CCXLVIl)(Scheme 14) . 
s c r i b e the mechemism of f r a g -
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Scheme - 14 
m/e 259 and m/e 231 
(CCXLVII') 
l -
Ctf--co 
H 
m/e 259 
H 
m/e 231 
-CH. 
m/e 259 
-CO 
m/e 203 
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(CCXLVII") 
m/e 124 
m/e 203 
(CCXLVII") 
ot 
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Surprisingly, none of the M-43 ion a r i s e s by the l o s s of C^ H^  
mass unit from ring D, a process prevai l ing i n the fragmentation 
of pregnanes and oholestanes . 5c<:-Cholestan-l-one (CCXLVIII) 
and methyl l«-ketoetianate (CCXLIX) show s imi lar pattern of 
fragmentation as observed for (CCXLVIl) . 
COOCH, 
(CCXLVIII) (CCXLIX) 
2 - and 3-Ketones 
The mass spectra of s t ero ida l 2 - and 3~ketones are very 
'IBCO *|CCA i " ^ ? 
s imi lar and therefore , are discussed together » • . The 
pe€ik8 shoim by 5oC-cholestan-2-one (CCL) are at m/e 386 ( M * ) , 
m/e 371 (M-CH3), m/e 328 (M-58), m/e 246 (ring D cleavage) and 
m/e 231. An i n t e r e s t i n g feature of the mass spectrum of the 
ketone (CCL) or 5<-androstan-2-one (CCLl) i s an abundant M^8 
peak , This fragment (M-58) i s shown to ar ise by expulsion 
of acetone from the moleculeu: ion (Scheme 15) . 
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(CCL) R, CgH^7 
(CCLI) R, H 
Scheme - 15 
-(CH3)^=0 
R, CgH^^Cm/e 328) 
R, H (m/e 216) 
The mass s p e c t r a of s e v e r a l 3-ketones ( l , I I I , CCLII-CCLV) 
have a l so been examined and they a l l show s i m i l a r fragmenta-
t i o n p a t t e m ^ ^ ^ - ^ ^ ^ . 
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( I ) R, CgHj^; 5^ . 
( I l l ) R, CgH^ ;^ 5o<-
(CCLII) R, H ; 5o(-
(CCLIII) 
H 
(CCLIV) 1<-CH, 
(CCLV) 1 (^-CHJ 
4-Ketones 
4-Keto s t e r o i d s , such as cholest{ui~4-ones (CCLVl) and 
(CCLVIl) show pr inc ipal cleavage occurring «< - to the carbonyl 
group and rupture of the most highly subst i tuted (C9-10) bond 
of r ing .B, resu l t ing in a strong peak at m/e i l l , reta ining ring 
A including angular methyl and capture of one hydrogen atom. 
Other peaks at m/e 246 and m/e 231 ar i se due to cleavage 1 and 2 
in the ketones (CCLVl) and (CCLVIl) and are not assoc iated with 
the 4-keto group, thus representing the usual fragmentation of ring 
D in choles tanes . 
(CCLVl) 5oC-
( CCLVl I ) 5^-
- 83 -
6-Ketones 
The mass spectra of several steroidal-6-oaes (XXVI, 
XXVII, XXXI ana CCLVIII) have been examined by various groups 
of workers. The mass spectrum of 5«<-cholestan-6-one (XXYl) » 
has been described as an illustrative example. The fragment ion 
peaks in the mass spectrum of (xSfl) are at m/e 386(M'*'), m/e 371 
(M-CH.), m/e 33i (M-55), m/e 273, m/e 246, m/e 245 and m/e 231 
(ring D cleavage)* 
(XXVI) 
(XXVII) 
(XXXI) 
(CCLVIII) 
R 
H 
OAc 
CI 
H 
^8^17 
^8^17 
H 
With the help of spectra of various deuterated and substituted 
analogues together with the accurate mass measurement of salient 
fragment ions, it was possible to describe the fragmentation 
pathways of (XXVI) (Scheme 16). 
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Scheme - 16 
m/e 371 and m/e 331 
?8«17 
(xxyi') m/e 371 
m/e 331 
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m/e 246 and m/e 24S 
(XXVI) 
m/e 245 
m/e 123 
(XXVI) R, CQH^7 
(CCLVIII) R, H 
m/e 123 
- 86 -
m/e 95 
m/e 95 
7-Ketones 
The presence of a ketonic group at position 7 in steroid 
153 
nucleus gives a mass spectrum in which main fragmentation 
process is represented by ^ -cleavage of the most heavily subs-
tituted CQ-C.. bond, followed by cleavage of C^.-C.g bond, the 
charge remaining with the o:xygen containing fragment. 
The important fragment ion peaks in the mass spectrum of 
5«<-cholestan-7-one (CCLIX) are at m/e 386 ( M * ) , m/e 371 (M-CH-), 
m/e 368 (M-HgO), m/e 290, m/e 246, m/e 231, m/e 191, m/e 178, 
m/e 165 and m/e 135, The formation of the fragment ions m/e 191, 
m/e 178 and m/e 165 from the molecular ion of (CCLIx:) was shown 
to occur according to Scheme 17. 
Scheme - 17 
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{ccLir) 
^8^17 
m/e 178 
m/e 191 m/e 165 
Despite the fact that 5<-anclrostan-7-one (CCLXl) hehaves some-
what d i f f erent ly from (CCLIX) in mass spectrometry, a number 
of r ing A subst i tuted der iva t ives behave quite s imi lar to the 
158 159 parent ketone (CCLXl) * . The mass spectra of (CCLXl), 
3f-hydroxy-5<<-androstan-7-one (CCLXIl), 3 f -acetoxy-5<-
androstan-7-one (CCLXIIl) and 3f'-*ydroxy-4,4-dlmethyl-5<-
d^-androstan-7-one (CCLXV) are remarkably similar•^^^. 
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R' 
/ 
fi 
R R* 
(CCLX) OAc 
(CCLH) H 
^8^17 
H 
(CCLXII) OH H 
(CCLXIII) OAc H 
(CCLXIV) H 
^9^19 
(CCLXV) 
The peaks corresponding to the fragment Ions at a/e 135 and m/e 
178 In the spectrum of (CCLXl) are also observed 158 The forma-
tion of these fragment ions can he sho\m according to Scheme 18• 
Scheme - 18 
m/e 135 and m/e 178 
(CCLXI) 
m/e 135 
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m/e 178 
11-Ketones 
The mass spectrum of 5«<-androstan-l l-one (CCEOiyill)^^ 
shows prominent Ion peaks a t m/e 274 ( M * ) , m/e 259 ( M - C H „ ) , 
m/e 177, m/e 164 (Base peak) and m/e 151 . The mass s p e c t r a 
of 5'<'- and 5 ^ - a n d r o s t a n - l l - o n e s (CCXXHTIII) and (CCLXVl) are 
147 i d e n t i c a l with the only d i f f e r ence i n q u a n t i t a t i v e n a t u r e 
15 3 
of lower mass u n i t s . The seune r e l a t i o n s h i p was noted i n 
the mass s p e c t r a of ScC- and 5 l^-pregnan-l l-ones (CCLXVIl) and 
(CCLXVIII). 
R 
(CCXXXVIII) R, H; 5'<-
(CCLXVI) R, H; 5^-
(CCLXVII) R, CgHg; 5<-
(CCLXVIII) R, CgHg; 5|i-
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The formation of the fragment ions m/e 177 and m/e 164 was 
explained as in Scheme 19, 
Scheme - 19 
m/e 177 and m/e 164 
(ccxxxyiii*) 
~] - I t ~I 
m/e 177 
12-Ketones 
The ketone, methyl 12-keto-5o(-cholanate (CCLXIX) e x h i b i t s 
a strong peak at m/e 233 in i t s mass spectrum which i s equivalent 
to a fragment ion reta in ing r ings A,B and C with C13-Haethyl and 
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one a d d i t i o n a l hydrogen atom. In the mass spectrum of 3f-
acetoayergostan-12~one (CCLXX), t h i s peak appeared a t m/e 291 
showing a d d i t i o n of 58 mass u n i t due t o acetosy s u h s t i t u e n t 
a t C3* Another s t rong peak a t m/e 231 i s due to the fu r the r 
l o s s of a c e t i c ac id which i s a common feat\u*e in the s p e c t r a 
. . 153,123 
of a c e t a t e s * . 
^9^19 
COOMe 
(CCLXIX) (CCL3CX) 
15"Ketones 
The mass spectrum of 3f-hydro3Ey-5'<--cholestan-15-one 
(CCLXn) showed important fragment ion peaks a t m/e 402 ( M * ) , 
m/e 384 (M-HgO), m/e 369 (M-CHg + H^O), m/e 330, m/e 289, 
ra/e 261 , m/e 234 and m/e 209, 
(CCLXXI) 
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The genesis of a strong peak at m/e 209 was explained 
by hydrogen transfer followed by cleavage of the activated 
C.--C.„ bond, with charge remaining on the oxygen containing 
X A X O 
r i n g D fragment (Scheme 20) 153 
Scheme - 20 
^8^17 
^^T-OH C„H 8 17 
m/e 209 
16- and 17-Ketones 
The mass s p e c t r a of 5o^-androstan-16-one (CCLXXIl) and 
5»<-androstan-17-one (CCLXXIIl) are on the whole s lmi la r^*^*^^^ . 
The mass spectrum of 5<-choles tan-16-one (CCLXXIV) i s i d e n t i c a l 
wi th i t s 5^-isomer (CCLXXV)^^^, wi th s i g n i f i c a n t peaks a t 
m/e 386 (M*), m/e 371 (M-CHg), m/e 301 , m/e 273, m/e 259, 
m/e 232 and m/e 217. The base peak due to M-15 fragment ion 
i n the spectrum of (CCLXHV) a r i s e s by the expuls ion of a 
methyl group as shown in Scheme 2 1 . 
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H 
(ccLxni) (CCL3CXIII) (CCLXXIV) 5^-
(ccLxxy) 5 ^ 
Scheme - 21 
m/e 371 and m/e 301 
V l 7 S^17 
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S t e ro ida l c^ . ^ -Unsa tu ra ted Ketones 
The mass s p e c t r a l behaviour of v a r i o u s l y s u b s t i t u t e d 
^,<^-unsaturated ke tones I s q u i t e c o n s i s t e n t and I s of s t r u c -
t u r a l u t i l i t y because of the g r e a t e r s p e c i f i c i t y of cheirge 
l o c a l i z a t i o n i n the conjugated carbonyl group as compared to 
simple carbonyl func t ion . This i s a l s o we l l i l l u s t r a t e d by 
the mass s p e c t r a l s t u d i e s on v a r i o u s s t e r o i d a l < ,C>-unsaturated 
ke tones . Two usefu l f ragmentat ions of c y c l i c oi ,C>-unsaturated 
ketones should be men t loned- ( l ) I n t ense M-42 peak (due to l o s s 
of a ketene molecule) and ( i l ) Re t ro Die l s -Alde r type of f r a g -
menta t ion . 
169 Egger has shown t h a t ke tene e l i m i n a t i o n from s t e r o i d a l 
«(,|>-unsaturated ketones may depend upon the s t e r eochemis t ry 
of the A/B r ing j u n c t i o n . For example, i n the mass spectrum 
of 17 f-hydroxy-Ss^-androst-l-en-S-one (CCLXXVI-a) the M-42 peak 
i s 56^ r e l a t i v e to the base peak , whereas the l o s s of ke tene i s 
n e g l i g i b l e from the s f - i somer (CCLX3£\ri-b). 
(CCLXXVI-a) fio(' 
(CCLXXVI-b) 5f-
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5'<-Androst-2-en-i-one (CCLXXyil) 
The mass spectrum of (CCLXXyil) gave significant ion 
peaks at m/e 272 (M*), m/e 189, m/e 122, m/e 109 and m/e 108. 
Some of the important ion peaks are shown to arise according 
to Scheme 22* 
Scheme •'22 
m/e 189, m/e 122 and m/e 108 
(CCLXXVII») m/e 189 
(CCLXXVII") 
nt 
m/e 122 
OH I 
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(CCLXXVII') 
m/e 108 
5^~Androst-l-en~3"One (CCLXXyill) 
The mass spectrum of (CCLXXVIll)^ showed importeint 
peaks a t m/e 272 ( M * ) , m/e 230, m/e 188 and m/e 122. The 
Important fragment i ons m/e 230 and m/e 122 were shoim to 
a r i s e according to Scheme 23 . 
Scheme - 23 
m/e 230 
(CCLXXVIII) m/e 230 
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m/e 122 
(CCLXVIII') 
m/e 122 
Androst~4-en-3~one (CCLXHX) 
The mass spectral fragmentation behaviour of (CCLXXIX) 
i s quite s imilar to that of (CCLXX\riIl) with respect to the 
high i n t e n s i t y peaks at m/e 230, m/e 187, m/e 124 but a charac-
t e r i s t l c peak was observed at m/e 149 (Scheme 24.). 
a/e 230 
Scheme - 24 
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(CCLXXIX) ffl/e 230 
nt/e 187 
(CCLXXIX*) 
m/e 187 
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m/e 149 
(CCLXXIX' ) m/e 149 
An alternative mechanism for the formation of the fragment ion 
m/e 149 was suggested as in Scheme 25. 
Scheme - 25 
(CCLXXIX») m/e 149 
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Mass Spectrometry of Steroidal Lactones 
Mass spectral studies on lactones * ~ have shown 
that In general only a small fraction of the total ion current 
is carried by the molecular ion. The most important peaks in 
the mass spectra of lactones arise due to the cleavage of bond 
adjacent to the ring oxygen atom. The /*- and g -lactones * 
with general formula (CCLXXX) and (CCLXXXl) give fragment ions 
m/e 85 (a) and m/e 99 (b), respectively through this cleavage. 
113 This criterion is sometimes used for the distinction of 
isomeric T - and ^  -lactones. The loss of CO and CHO moieties 
from the fragment ion (b) is found to be intense in S -lactones , 
The mode of decomposition attributed to the loss of CO- is 
insignificant for lactones of more than 7 or 8 calrbon atoms 164 
(CCLXXX) 
lK\0^ W^-^ R 
(a) (CCLXXXl) (b) 
The mass spectra of s t ero ida l laetones^®^ were i n i t i a l l y 
used to examine the competition between a lactone directed 
decomposition mode and the general fragmentation of a complex 
hydrocarbon frame work. 
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Ring A Lactones 
The mass s p e c t r a l f ragmentat ion p a t t e r n s of s t e r o i d a l 
r i n g A l a c t o n e s show t h a t the prominent ion peaks a r i s e due 
to the d i s s o c i a t i v e cleavage of the l a r g e hydrocarbon moie ty . 
I t was found t h a t i n the mass spectrum of 2-oxa-5«jC-cholestan-
3-one (XXt-a) * the usua l f ragmentat ion p a t t e r n of 
s t e r o i d nuc leus i s p r e v a i l i n g . I t (XXI-a) gave s i g n i f i c a n t 
peaks a t m/e 388 (M*), m/e 373 (M-CHg), m/e 303 (M-CgH^g), 
m/e 275 (M-CgH^^), m/e 248 ( M - C ^ Q H ^ Q ) , m/e 234, m/e 233, 
m/e 219 and lower mass peeiks. The i somer ic l a c t o n e , 4-03:a-5R.-
cho les tan-3-one (CCLXXXIl) gave s i m i l a r spectrum wi th ion peaks 
a t m/e 388 (M*), m/e 373 (M-CHg), m/e 315, m/e 303, m/e 287, m/e 
275, m/e 248, m/e 234, m/e 233 and lower mass peaks . The 
fragment ion m/e 315 from the l a c t o n e s (XXI-a) and (CCUDCXIl) 
has been expla ined as a r i s i n g due t o the r ing A cleavage and 
t h i s spec ie s i s formulated as ( c ) . 
Vl7 ^8^17 
(XXI-a) (CCLXXXII) (c) m/e 315 
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In the case of ^ - l a c t o n e s , 3-oxa-A~homo-5<-
cholestan-4*-one (V) and I t s i somer , 4-oxa-A-homo-5«<-cholestan-
3-one ( iv ) s i m i l a r behaviour was observed. The lac tone r i n g 
f ragmenta t ions lead to the formation of impor tant fragment 
ions m/e 205(d ) , and (e) and m/e 329 ( f ) irtiich were shown to 
a r i s e according to Schemes 26 and 27 . 
Scheme - 26 
> 0 
( V ) 
(d) 
m/e 205 
Scheme - 27 
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n-
^8^17 
( I V ) 
(e) 
m/e 205 
( f ) 
m/e 329 
These spectra are supported by the corresponding 
9 
spectra for d i f f erent 4a-methyl subst i tuted lactones^ 4-oxa-
A-homo-4a<,-methyl-5<<-cholestan-3-one ( X I l ) , 4-oxa-A-homo-4a^-
methyl-5<-cholestan-3-one (XEIl) and 4-oxa-A-homo-4a,4a-
dlmethyl-5<<-cholestan-3-one (XIV), 
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(XII) 
33 The mass spectrum of the '^-lactone methyl e s t e r 
(LXX) gave molecular ion peak at m/e 434 (CgjH^gO^) with 
other peaks at m/e 419 (M-CHg), m/e 416 ( M ^ ^ ^ ) , m/e 406 (M-CO) , 
m/e 403 (M-OCHg), m/e 375 (M-COOCHg), m/e 361 (M-CHgCOOCHg), 
m/e 347 (M-CHgCHgCOOCJHg), m/e 337 ( M - 9 7 ) , m/e 333 ( M - 1 0 1 ) , 
m/e 329, m/e 321, m/e 294, m/e 293, m/e 266, m/e 247, m/e 221, 
m/e 207, m/e 195, m/e 193, m/e 189, m/e 181 i^i^±i^2^ * 
m/e 161, m/e 99 (C-H-O ; base peak) , m/e 71 and lower mass 
peaks. Some of the fragment ion peaks, which throw l i g h t on the 
structure of the ^ - l a c t o n e (LXX) have been suggested to ar ise 
according to Scheme 28. 
Scheme - 28 
m/e 419 (M-Cag^ ) 
S\7 
(L3CX') (g) a/e 419 
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m/e 403 (M-OCHj). m/e 375 (M-0CH^->.C0)« m/e 361 (M-CH COOCaij) 
and m/e 347 (M~CH»CH^COOCHJ) 
Vl7 
(L3CX") 
m/e 403 -CH =CH 
m/e 347 
m/e 375 
^8^17 
m/e 403 
m/e 347 
^8^17 
m/e 361 
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m/e 294 and m/ e 293 
J8=17 
-t-
0 0 1 
-H 
— > m/e 293 
« ^ ^ — > J 
iOOCH. JOOCJH. 
(LXX"' ) m/e 294 
m/e 181 (C^^%yQj. 
S^17 
°8^17 
OCH, 
(LXX«) 
m / e 9 9 ( C g H , y O ^ 
OCH, 
COOCH. 
S«17 
(LXX*) m/e 99 
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The mass spectrum of 6]i-bromo-3-oxa-A-homocholest-4a-
en~4-one (LXIX) has a l s o been examined 166 
Ring B Lactones 
The mass s p e c t r a of s e v e r a l r i n g B - l a c t o n e s , such as 
6-oxa-B-homo-5<<-cholestan-7-one (XXVIIl), i t s 3p-chloro . . . 
(XION) and 3^-hromo analogues (XXXVl), 6-oxa-3o<;,5-cyclo-
B-homo-5<<-cholestatt-7-one (XXXIV) and 3p)-acetoxy-6-formyl-6-
165-168 
oxa-5ft-cholestan-7-one (LXXX) have been examined by Ahmad e t a l . . 
The mass s p e c t r a of (XXVIII), (XXXV), (XXXVl) and (XXXIV) are 
conspicuous by the presence of a fragment ion peak, a t m/e 318 
(CggHggO) which can be of l i m i t e d d i a g n o s t i c va lue i n c h a r a c -
t e r i z a t i o n of such ^ - l a c t o n e s . 
(XXVIII) R, H 
(XXXV) R, CI 
(XXXVI) R, Br 
(XXXIV) (LXXX) 
The mass spectrum of (XXVIIl) gave molecular ion peak 
at m/e 402 ( CgjH^gOg) along with other peaks at m/e 387 (M-CHg), 
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m/e 384 (M-HgO), m/e 374 ( M - C O ) , m/e 360 (M-CH^SCSO) , m/e 359 
(M-CO+CHg), m/e 356 (M-HgO+CO), m/e 318 (base peak; CggHggO), 
m/e 317, m/e 303, m/e 289, m/e 262, m/e 247, m/e 219, m/e 178 
(C.gS^gO) and lower mass peaks . The formation of some of the 
s i g n i f i c a n t peaks has been siuBmarlsed i n Scheme 29. 
Scheme - 29 
m/e 360 (M-CH ^0=0) 
-CHg^CsO 
m/ / e 318 (C H 0 | base peak) 
Vl^  
m/e 318 
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M/e 178 (C.»H. ,0) 
m/e 318 m/e 178 
The mass s p e c t r a of (XXXV) and (XXXVl) aire ve ry s i m i l a r and 
can be e a s i l y c o r r e l a t e d wi th t h a t pX.jCxxyjII). 
The mass spectrum of 3e<',5o<.-cyclo-£-lactone (XXXIV) gave 
molecular ion peak a t m/e 400 (Cg-rH^.O^) followed by o the r 
s i g n i f i c a n t peaks a t m/e 385 (M-CH-), m/e 372, m/e 354, 
m/e 344, m/e 339, m/e 331, m/e 330, m/e 329, m/e 318, m/e 317, 
m/e 303, m/e 247, m/e 245, m/e 217, m/e 111 , m/e 110 and lower 
mass peedcs. The formation of some of the fragment i o n s has 
been given in Scheme 30. 
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Scheme - 30 
m/e 372 (M-<;^^ 
(XXXIV) 
m/e 372 (M-CO) 
~^-j-jsin <r-> 
m/e 372 
^^5^40^2^ 
(XXXVI") 
m/e^SlSlCggHggOl 
m/e 372 (CggH^^O) 
li)iiiiiuiiimwjj)l + 
(xxxrv") 
^8^17 
Retro DlelsoAlder 
> 
m/e 111 (CTHJ^IO) and m/e 110 (C^^pO) 
- I l l -
(XXXIV«') 
-H 
^ : : ^ ^ 0 * - H 
-> 
m/e 111 m/e 110 
The mass spectrum of 3p-acetoxy-5-formyl-6-oxa-5p>-
cholestan-7-one (LXXX) gave molecular ion peak at m/e 474 
(CggH.gOg) along with other s a l i e n t peaks at m/e 445 (M-CHO), 
m/e 385 (m/e 445-CHgCOOH; base peak) , m/e 370, m/e 357, m/e 275, 
m/e 273, m/e 247, m/e 135, m/e 110 and lower mass peaks. The 
formation of some of the s a l i e n t ions has been r a t i o n a l i z e d 
in Scheme 31. 
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Scheme - 31 
m/e 445 (M-CHO) and m/e 385 ( n / e 4 4 5 ' - C H ^ C 0 0 H ) 
^8^17 
AcO 
m/e 445 m/e 385 
m/e 357 
kA) *^ ' 
m/e 385 
'^^^^^OV 
m/e 110 (C^J^QO). 
m/e 357 
-CO 
S^17 
m/e 385 m/e 110 
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Ring B ?> -Lactones 
The mass spectrum of the ft - l a c t o n e , 3p -ace toxy -5 -
hydroxy-B-nor-5B-pregnan-20-one-6-olc ac id 5 ,6- lac tone(CCLSXOIl) 
165 
was examined by Budzlklewlcz e t a l . The g e n e s i s of the 
Important fragment Ions m/e 328, m/e 300 and m/e 284 was shown 
according t o Scheme 32. 
Scheme - 32 
A c O / \ ^ / 
C=:0 
(CCLXXXIH') m/e 328 m/e 300 
^ ^ = : ^ ^ 
m/e 284 
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34 Ahmad and F i l i a l have examined the mass s p e c t r a of 
the "fb - l a c t o n e , 3^-ace toay-5-hydroxy-B-nor -5B-choles tan-6-o io 
acid 5 ,6 - l ac tone ( C I I l ) and some of i t s r e l a t e d compounds. The 
mass spectrum of ( C I I l ) showed a weak molecular ion peak a t 
m/e 458 (CogH^gO.) along wi th o the r peaks a t m/e 443 (M-CH ) , 
m/e 414 ( M - C O ^ ) , m/e 399, m/e 398 (M-CHgCOOH), m/e 384, m/e 370, 
m/e 354 (CggH^o' ^^®® p e a k ) , m/e 339, m/e 247, m/e 241 , m/e 199 
and m/e 44 (CO^). The formation of some of the impor tant 
fragment ions has been shown in Scheme 33 . 
Scheme - 33 
m/e 414 ( M - C O ^ ) , m/e 354 (m/e 414-CHJCOOH) and m/e 370 
(M~CHJCOOH»CO) 
(cm) 
m/e 398 
m/e 44 (CO ) 
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> CO 2 
Ring D Lactones 
The mass spectrum of 3B-methoxy-17-oxa-5o<~androstan-
16-one (CCLXXHV) e x h i b i t s a very In t ense M-CH„ peak due to 
the p o s s i b l e formation of an oxonlum ion s p e c i e s . On the o the r 
hand, 3ji-methoxy-16-oxa-5e(-androstan-17-one (CCLXXXV) shows 
methyl r a d i c a l e j e c t i o n only to a minor e x t e n t s ince the 
e l i m i n a t i o n of C13-fliethyl group i s now r e l a t i v e l y unfavourable 158 
(ccLxxxrv) 
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Similarlyy the main fragment ions in the mass spectrum 
of ring D ^ - l ac tone , 17a-oxa-D-homo-5<<-androstan-17-one 
(CCLXXXVl) were shown to ar i se by the l o s s of a methyl group 
9 
and by the lactone ring cleavage • 
H 
(CCLXXXVI') 
The s i tua t ion c€in be b r i e f l y s tated that the inf luence 
of the lactone grouping i s rather weak except for those cases 
in which i t i s located su i tably to i n i t i a t e a favoured breeUc-
down process . 
DISCUSSION 
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DISCUSSION 
A. Enol Lactones 
44 45 During the period 1947-48, Sorm and coworkers * 
reported an i n t e r e s t i n g sequence of reac t ions for the prepara-
t ion of B-noreholesteryl acetate ( c ) . This involved the r e a c -
t ion of the seoo-ac id , 3p-ace tosy -5 -ke to -5 ,6 - secocho les tan-6 -
o ic acid (XCVIIl) with benzoyl chloride in pyr id ine . The 
neutral product of the react ion of (XCVIII) and benzoyl chloride-
pyridine was thought to he an enol l ac tone , 3C)-acetoxy-6-oxa-
B-homocholest-4-en-7-one (XCIX), which on heating beyond i t s 
melting point suffered decarboxylation to g ive (C) in almost 
quant i tat ive y i e l d . 
^8^17 
_ PhCOCl/Py 
COOH Ac<Av:^0 
(XCVIII) (XCIX) (c) 
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46 Dauben and Fonken reinvestigated the above reaction 
and supported the enol lactone structure (XCIX). Subsequently, 
47 based upon the n.nt*r. spectrum of the product, Dauben et al. 
revised the structure and proposed the Isomeric ^  -lactone 
structure (CIIl) for the neutral product. 
(XCVIII) ^T^^OCl/FY 
^8^17 
» (C) 
(cm) 
With the r e a l i z a t i o n of t h i s correc t ion , there appeared 
a number of papers on the chemistry of the ^ - l a c t o n e , 3ft-
acetoxy-5p-hydroxy-B-4iorcholestan-6-oic acid 5 ,6 - lac tone 
(CIII)^*'^^^""^^^, and the "enol lactone" (XCIX) remained com-
p l e t e l y ignored. 
I t was further shown that the seco-ac id , 5 - k e t o - 5 , 6 -
secocholes tan-6-o ic acid (CVIl) with benzoyl chloride and 
pyridine gave B-norcholest-5-ene (CIX) and none of the ^ -
lactone (CVIII) or the isomeric enol lactone (CXIIl) was 
obtained from t h i s react ion 55 
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FhCOCl/Py 
\ . . ^ TJOOH 
X 
(C7II) 
V 
c=o 
(CIX) 
(CVIII) (CXIII) 
The present work descr ibes the preparation of the enol 
lac tones , 3^acetoxy-6-oxa-*-honiocholest-4-en-7-one (XCIX), 
6-oxa-B-homocholest-4-en-7-one (CXIIl) and 6~oxa-B~homocholesta-
2,4-dien-7-one (CCK!) from the s e c o - a c i d s , 3R>-acetoxy-5-keto-5, 
6 -secocholes tan-6-o io acid (XCVIIl), 5 -keto>5 ,6-secocholes tan-
6-oic acid (CVIl) and 5-keto~5 ,6>secocholes t -3-«n-6-o io acid 
(CCLXXX\riIl), r e s p e c t i v e l y . Preparation of 4a-oxa-A-homo-
cholest-5>en-4-one (CCXCl) was a l so attempted from the seco-> 
acid, 5 -ke to -4 ,5 - secocho les tan-4 -o ic acid (CXX), Attempts have 
been made to r a t i o n a l i s e the di f ference between the seco-ac ids 
(XCVIIl), (CVIl) and (CCLXXXSTIIl) on one hand and (CXX) on the 
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other, towards acetic anhydride-fused sodium acetate/acetyl 
chloride and also for the difference between (XCVIIl) and 
(CVIl) towardsbenzoyl chloride-pyridine. 
3fi-Acetoay-6-oxa-B-homocholest-4-en-7-one (XCIX) 
There are two conceivable ways to obtain the enol 
lactone (XCIX). One Involves the Baeyer-Vl l l lger oxidation 
of 3 B-^^ac^toxycholest-l-en-G-one (CLXVIl) and the other 
c o n s i s t s in e f f e c t i n g l ac ton lza t lon of the seco-ac ld (XCVIII) 
with a c e t i c anhydride-fused sodium acetate under re f lux . 
•rsHiT 
Ac-0-AcCI A3 IJOOH 
(CLXVII) (XCIX) (XCVIII) 
An examination of the Baeyer-Vl l l lger oxidation of 
(CLXVIl) using perbenzoic acid as the oxldamt and p - to luene -
sulphonic acid monohydrate as the c a t a l y s t revealed that the 
react ion leads to several products and therefore t h i s react ion 
was not considered as a good synthet ic route to (XCIX). 
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As an alternative method, the seoo>acid (XCVIIl) was 
heated under reflux with acetic anhydride and fused sodium 
acetate or acetyl chloride . The reaction mixture after 
usual work up and column chromatography provided two products, 
a solid, m.p. 76 €uid a glassy noncrystallizable material. 
Both the entities were found to be homogeneous by t.'l.c. in 
different solvent systems. 
AcO ^^^iX^ AcorV^:^ 
(XCVIII) (CCXCIII) (XCIX) 
(ccxc) 
Characterization of the compound, m.p. 76° as B-norcholesta~3« 
5-diene (CCXCIIl) 
The compound, m.p. 76 analysed correc t ly for C„^H.„ 
(M 354, CggH^g) and gave red colour with tetranitromethane. 
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I t s n.m.r, spectrum gave a broad s ignal spread between 5 5 , 3 7 -
6,37 Integrat ing for 3 protons which are ascribable to C3-H, 
C4<-n and C 6 ^ ( v l n y l i c protons ) . Methyl s igna l s (5 methyl 
groups) were observed at S 0 , 9 2 | 0 .86 , 0.82 and 0 . 7 , A mixed 
*l 7 A. 
m,p, determination with an authentic sample of (CCXCIIl) 
did not show any depression. 
Characterization of the g la s sy material as 3P^acetoxy~8-oxa~ 
B~homocholest-4''en-7-one (XCIX) 
The g lassy compound analysed for CggH.gO (M* 458) , I t s 
i . r , spectrum showed peaks at 1770s (C=C-0-C=0, enol lactone 
carbonyl)^^, 1750s (CH^COO), 1670m (C=C-0-) and 1240s cm"^ 
( a c e t a t e ) . The n.m,r, spectrum gave s igna l s at S 5 , 2 - 5 , 6 
in tegrat ing for 2 protons ascribable to AcO-C3-H and C4-^, 
(v lnyl ic proton) , 2,4d l i k e (C7a-H ) , 2 .03s (3 protons, CHgCOO), 
1.13s (3 protons, ClO-CSg), 0 .7s (3 protons , C13-CHg), 1 .0 , 
0,92 and 0 ,83 (other methyl protons) . I t i s pert inent to 
mention that the s ignal for C3-H appeared at a lower f i e l d ; 
usual ly AcO-C3-H s ignals appear in the region ^4,7-5,0-*^ , 
The observed downfield s h i f t of C3-H s ignal could be due to i t s 
(C3-n) being a l l y l i c to C4-C5 double bond. As ant ic ipated the 
u .v . spectrum of (XCIX) was devoid of any charac ter i s t i c maxima in 
the region 220-360 nm. The mass spectrum exhibi ted peaks at 
m/e 458 (M*), m/e 416 (M^-CH^sCaO), m/e 398 (M -^CHgCOOH), m/e 370 
(m/e 398-CO) and lower mass peaks. The l o s s of a molecule of 
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ketene from the molecular ion Is suggestive of the presence of 
1 Tfi 
an a l l y l i e a c e t a t e funct ion as i n (XCOJX) . The d e t a i l e d 
i n t e r p r e t a t i o n of the mass spee:(Wum i s given in the l a t t e r 
p o r t i o n of the t h e s i s . 
The chemical evidence i n support of the enol l a c tone 
s t r u c t u r e (XCIX) was ob ta ined by methanolys i s of (XCIX). When 
(XCIX) was t r e a t e d wi th e i t h e r NaHCOg in methanol or sodium 
methoxide i n methanol , i t gave methyl 5 - k e t o - 5 , 6 - s e c o c h o l e s t -
3 -en-6-oa te (CCLXXXIX)^^*^'*^^. 
AcO 
Vl7 
NaHCO /MeOH 
• - - > 
(XCIX) (CCLXXXrX) 
The formation of (CCLXXXIX) from (XCIX) amply suppor t s the enol 
l ac tone s t r u c t u r e (XCIX) and i t s (CCLXXXIX) formation^ can be 
r a t i o n a l i s e d according to Scheme 34, 
AcO 
(XCIX) 
Scheme - 34 
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OOMe 
OH XIOOMe HO 
COOMe 
(CI) (CCLXXXIX) 
The methoxide ion a t t a c k s the carbonyl carhon of the l a c tone 
moiety with subsequent acyl-oxygen bond c l eavage . The a c e t a t e 
funct ion l i kewise i s hydro lysed dur ing the course of the r e a c t i o n 
to give the probable i n t e r m e d i a t e , Aethyl • 3jSrhydroiy-5"«-ke"to-5,6-
secocholestan-6«-Qa.te(Cl) which being a t y p i c a l fi> - k e t o l s u f f e r s 
b a s e - c a t a l y s e d dehydra t ion to give (CCLXXXIX). 
The i d e n t i t y of (CCLXXXIX) (M"^  430, CggH^gO^) was 
e s t a b l i s h e d by i t s s p e c t r a l p r o p e r t i e s ; Ts ^ g - 230 nm ( log € 4 . 0 4 ) ; 
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-0 3040W (C=C-H), 1742s (COOCH„), 1685s cm"^ (C=:C-C=0)} 
S6.7m (C3-H , f t - to carbonyl g r o u p ) , S.TSd (J = 11 Hz, C 4 - ^ ) , 
3 . 5 7 s (COOCHg), 2 .3d l i k e {CR^COOCH.^), 1 . 1 s (ClO-CHg), 0 . 6 8 s 
(C13-CH„), 0 , 8 2 and 0 . 9 ( o t h e r methyl p r o t o n s ) and by d i r e c t 
comparison w i t h an a u t h e n t i c sample prepared according t o 
170 Scheme 35"^  . 
Scheme - 35 
NaHCO 
MeOH 
COOH B 
(CCXXVII) (XCVIII) (CII ) 
^ : : ^ ^ SJOOH 
CH2N2 
OOCH, 
(CCLXXXVIII) (CCLXXXIX) 
By analogy with the observation of Ourisson and Rull 
(LXXXVII) ^ (LXXXVlii), it was expected that (CCXC) should 
38 
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a l s o be formed as one of the p roduc t s of the r e a c t i o n of the 
seco-ac ld (XCVIIl) with a c e t i c anhydride-sodium a c e t a t e . 
OBz 
A c C r ' V . / ^ 
Ac^O-NaOAc 
COOH A 
(LXXXVIl) (LXXXVIII) 
On the o the r hand (XCIl) under simil€ir l a c t o n i z a t i o n 
c o n d i t i o n s gave the corresponding enol l ac tone iXCIII ; where 
no l o s s of a c e t i c ac id occur red . 
A c C r X . / ^ >COOH 
AcO ^ - < ; ^ \ 
(XCII) (XCIII) 
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In our exper iments) i f (CCXC) was formed, i t escaped i s o l a t i o n . 
I t appears t h a t the f i n a l p roduc t s of such r e a c t i o n s depend 
upon the c o n d i t i o n s of r e a c t i o n s . 
6-Oya-B-homocholest-4-en-7-one (CXIII) 
As i n the case of the enol l ac tone (XCIX), two approaches 
can be cons idered for the p r e p a r a t i o n of 6-oxa-B-homocholest-
4-en-7-one (CICIIl). B a e y e r - V i l l i g e r ox ida t ion of c h o l e s t - 4 -
en-6-one (CXLl) i s l i k e l y t o g ive (CXIIl) as one of the p r o d u c t s . 
The o the r p o s s i b i l i t y i nvo lves the r e a c t i o n of the s e c o - a c i d , 5 -
k e t o - 5 , 6 - s e c o c h o l e s t a n - 6 - o i c ac id (CVIl) wi th a c e t i c anhyd r ide -
sodium a c e t a t e . 
(CXLI) (CXIII) 
ACgO-NaOAc 
Vl7 
(CVIl) 
Reaction of perbenzoic acid with cholest-4-en-6-one 
(CXLl) in a routine manner led to the formation of a complex 
mixture of products; the i s o l a t i o n and charac ter iza t ion of the 
individual components proved to be highly discouraging. 
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Al ternat ive ly , the seco-acid (CVII) was subjected to 
lac tonizat lon with refluxLng ace t ic anhydride-fused sodium 
acetate or acetyl chloride in the manner described for (XCVIII) 
—> (XGIX). After usual work up procedure and column chromato-
graphy, two c rys t a l l i ne compounds, m.pts . 68 and 94 were 
obtained. Pur i ty of the individual compounds was es tabl ished 
by repeated c r y s t a l l i z a t i o n and t . l . c . in d i f ferent solvent 
systems. 
" ^ ^ x ^ 
^8^17 
ACgO-NaOAc 
COOH 
(CVII) (CIX) (CXIII) 
Characterization of the compound, m.p. 68 as B-norcholest-
5-ene (CIX) 
The compound, m.p, 68** analysed correct ly for C^QR^^{U*356) 
and gave pos i t ive tetranitromethane t e s t . I t s i . r . spectrum 
gave peaks at 3030w (C=C-H) and 1625w cm~^ (C=C). The n .m.r . 
spectrum gave a signal a t ^ 5,28 in tegra t ing for 1 proton and 
was assigned to a v iny l ic proton at C6. Methyl s ignals were 
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observed a t 6> 1.0s (3 protons, ClO-OTg), 0,68s (3 pro tons , 
C13-CH ) , 0,93 and 0.82 (other methyl groups;ln a l l five methyl 
groups). 
Characterizat ion of the compound, m.p. 94 as 6-oxa~B-
homocholest-4-'en-7-one (CXIIl) 
The compound, m.p. 94** analysed correct ly for C _H 0 
(M* 400). The i . r . spectrum of (CXIIl) gave peaks a t 1772s 
(C=C-0-C=o, enol lactone carbonyl) and 1668s cm (C=C-0-). 
The n .m.r . spectrum gave a s ignal a t <S 5.53t in tegra t ing for 
1 proton and has heen assigned to a v i n y l i c proton a t C4. Other 
s ignals were observed at S 2.4 mc (4 protons , C3-H - a l l y l i e to 
C4-C5 double bond and C7a-H_), 1.0s (3 protons, ClO-CH^), 0.73s 
(3 protons , C13-CSg), 0.93 and 0.83 (other methyl p ro tons ) . 
The u .v . spectrum was fea ture less in the region 220-360 nm. 
The mass spectrum gave peaks in the high mass region a t m/e 400 
(M*, Cg^^^Og), ra/e 385 (M*-CHg), a /e 372 ( M * - 2 8 ) and lower 
mass peaks; the de ta i led i n t e rp r e t a t i on of the mass spectrum i s 
given in the l a t t e r par t of the t h e s i s . 
As expected methanolysis of the enol lactone (CXIII) 
with e i t he r sodium bicarbonate in methanol or sodium methoxide 
in methanol readi ly furnished methyl 5-keto-5,6-secocholestan-
6-oate (CX) * (Scheme 36). The formation of (CX) from 
( C X I I I ) supported the enol lactone s t ruc ture for the compound, 
m.p. 94 • 
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Scheme - 36 
0Me 
^-^j:^' SoOM 
• ^ 
(CXIIl) 
\ ^ ^ 0 H SoOCH, \ / ^ ^OOCH, 
(ex) 
The methyl ester (CX) was identified by i t s spectral properties; 
-)5 1742s (COOCH ) and 1708s cm""*^  (C=0); <^  3,56s (3 p r o t o n s , 
COOqig), 2.2m (4 p r o t o n s , CO-CH^- and (M^-OOOCR^), 1.0s (3 
p r o t o n s , ClO-CHg), 0.68s (3 p r o t o n s , C13-CH ) , 0.90 and 0 ,83 
(o the r methyl p r o t o n s ) ; M* 432 (C23H43O3) and a l s o by d i r e c t 
comparison wi th an a u t h e n t i c sample of (CX) prep€ured according 
to Scheme 37. 
Scheme - 37 
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COOCH, 
(ccxciv) (cvii) (ex) 
6-Oxa-B-homocholesta-2.4-dieii-'7--one (CGXC) 
6-0xa-B-homocholesta-2,4-dien-7-one (CCXC) was l ike ly to lie 
one of the products of the reac t ion of the seco-acid (XCVIIl) 
with ace t ic anhydride and fused sodium ace ta t e . As mentioned 
e a r l i e r , we fa i led to i s o l a t e (CCXC) from t h i s r eac t ion . As 
an a l t e r n a t i v e , the seco-acid, 5-keto-5,6-secocholest-3-en'-6-
oic acid (CCLXXXVIIl) was heated with ace t i c anhydride-sodium 
acetate or acetyl chlor ide . After usual work up of the 
react ion mixture, followed by column chromatography, two compounds, 
m.p. 76 and a noncrys ta l l izable o i l , were obtained. Both the 
compounds were found to be homogeneous by t . l . c . in d i f fe ren t 
solvent systems. The compound, m.p. 76** was iden t i f i ed as 
B-norcholesta-3,5-diene (CCXCIIl) by comparison with an 
authentic sample. 
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?8"l7 
^^; : :>^ 
(CCLXXXVIII) (CCXC) (CCXCIII) 
C h a r a c t e r i z a t i o n of the o i l y produc t as 6~oxa-B~homocholesta-
2,4~dlen-7-one (CCXC) 
This product analysed c o r r e c t l y for Cg^H^gO (M* 398) . 
I t s i . r . spectrum gave peaks a t 3040w ( C = C - H ) , 1 7 6 6 S ( C = : C - 0 - C = 0 ; 
dienol l ac tone c a r h o n y l ) , 1665m (c=C-0) and 1650m cm (C=C). 
The n . m . r , spectrum of (CCXC) gave broad m u l t i p l e t spread i n 
the r eg ion 5 5 . 4 - 6 . 1 I n t e g r a t i n g for 3 p ro tons which a re 
a s c r l b a b l e to C2-H, C3-H and C4-H ( a l l v l n y l i c p r o t o n s ) . Another 
broad m u l t i p l e t cen t red a t & 2 .4 i n t e g r a t i n g for 4 p ro tons can 
be ass igned to Cl-H- and C7a-H (C=C~CH„-allylie methylene and 
C0-CH2-'*<-methylene to a carbonyl g r o u p ) . The methyl s i g n a l s 
appecured a t S 1.05s (3 p r o t o n s , C10-CH-), 0 .70s (3 p r o t o n s , 
C13-CHg), 0.91 and 0.81 (o the r methyl p r o t o n s ) . The u . v . 
spectrum showed absorp t ion maxima a t 270 nm ( log ^ 4 . 0 l ) thus 
suppor t ing the presence of a homoannular diene chromophore i n 
the molecu le . These s p e c t r a l d a t a suppor t the ass igned 
s t r u c t u r e (CCXC) to the o i l y p r o d u c t . 
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Chemical evidence In support of the s t r u c t u r e (CCXC) was 
ob ta ined by methanolysls which gave methyl 5 -ke to -5 ,6 - seco -
c h o l e s t - 2 - e n - 6 - o a t e (CCXCV) (Scheme 38) . 
Scheme - 38 
NaHCO -^^ vIeOH 
si v>^ COOCH. 
(CCXC) (CCXCV) 
The methyl e s t e r (CCXCV) was c h a r a c t e r i s e d by i t s 
e lementa l a n a l y s i s , s p e c t r a l p r o p e r t i e s and i s o m e r i z a t l o n to 
the known compound, methyl 5 - k e t o - 5 , 6 - s e c o c h o l e s t - 3 - e n - 6 - o a t e 
(CCLXXXIX). I t (CCXCV) analysed c o r r e c t l y for C2gH^gOg(M'*' 430), 
I t s i , r , spectrum gave bands a t 3035w ( C = C - H ) , 1 7 4 0 S (COOCHg), 
1708s (C=0) and 1636w cm"" (C=C). The l . r . spectrum thus 
showed the absence of an c< ,R-unsa tu ra t ed carbonyl chromophore 
which was f u r t h e r supported by a f e a t u r e l e s s u . v , spectrum in 
the r eg ion 220-360 nm. The n . m . r , spectrum gave a m u l t i p l e t 
cen t r ed a t 5 5.6 i n t e g r a t i n g for 2 p ro tons which a re a s c r i b a b l e 
to C2-H and C3-H ( v i n y l i c p r o t o n s ) . A sharp s i n g l e t a t £ 3.6 
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i n t e g r a t i n g for 3 p ro tons was ass igned to COOCH„. A broad 
m u l t l p l e t cen t r ed a t 8 2.35 i n t e g r a t i n g for 6 p ro tons was 
ass igned to C1-H-, C4-fl2 ^^^ ^^"^2* ***® former two being 
a l l y l l c t o C2-C3 double bond whereas the l a t t e r one being 
adjacent to an e s t e r carbonyl g roup . The methyl s i g n a l s were 
observed a t <? 1.0s (3 p r o t o n s , ClO-CHg), 0 .68s (3 p r o t o n s , 
Cia-CHg), 0 .9 and 0,82 (o the r methyl p r o t o n s ) . 
The methyl e s t e r (CCXCV) when sub jec ted to a c i d -
ca t a ly sed Isomerlzat lon*' followed by t r ea tmen t wi th 
dlazomethane gave the known compound (CCLXXXIX). 
S^17 
1. HgSO -^MeOH 
OOCH3 i'*- ^^2^2 
^8^17 
(CCXCV) (CCLXXXIX) 
Reac t ion of 5~l te to-4«5-8ecochole8tan-4-oic ac id (CXX) 
wi th a c e t i c anhydr ide-fused sodium a c e t a t e 
In an a t tempted p r e p a r a t i o n of 4a-oxa-A-homocholest-
5-en-4-one (CCXCl), the s e c o - a c i d , 5 - k e t o - 4 , 5 - s e c o o h o i ^ s t a n -
4 - o i c ac id (CXX) was hea ted s e v e r a l l y with a c e t i c anhydride 
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and fused sodium a c e t a t e . In each I n s t a n c e , A-norcholes tene 
(CCXCVII) was obtained as the only I s o l a h l e produc t t oge the r 
with the s t a r t i n g a c i d . 
(CCXCI) (CXX) (CCXCVII) 
A-Norcholestene (CCXCVIl), m.p. 78° was I d e n t i f i e d by 
i t s e lementa l a n a l y s i s , s p e c t r a l p r o p e r t i e s and comparison 
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wi th an a u t h e n t i c sample . I t analysed c o r r e c t l y for 
^26^44 ^^ ^^^ ^^^ gave p o s i t i v e t e t r a n i t r o m e t h a n e t e s t . 
I t s i . r , spectrum was s i m i l a r to t h a t of B-norcholes tene (CIX) 
and gave weak bemds a t 3035w (C=C-fi) and 1630w cm . The 
n . m . r . s ignalswere observed a t (5 5 . 3 t ( l p r o t o n , C3-v iny l i c 
p r o t o n ) , 1.0s (3 p r o t o n s , CIO-CH3), 0 .7s (3 p r o t o n s , G13-CSg), 
0.92 and 0.82 (o the r methyl s i g n a l s ) . 
With a c e t i c anhydr ide -ace ty l c h l o r i d e cf 40 
In con t inua t ion of our e f f o r t s to ob ta in the enol 
l ac tone (CCXCl) from the seco-ac id (CXX), the l a t t e r was hea ted 
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under r e f l u x wi th a c e t y l c h l o r i d e - a c e t i c anhydr ide . Af ter 
usual work up of the r e a c t i o n mixture and coliunn chromato-
graphy, two compounds, m.p. 78 and 96 were obta ined t o g e t h e r 
with the unreac ted s t a r t i n g a c i d . 
HOOC 
(CXX) (CCXCVIIl) (CCXCVII) 
CHgCO-0-ocr d ^ - v ^ 
(ccc) 
The compound, m.p. 78 was i d e n t i f i e d as (CCXCVII) i n the 
manner desc r ibed eeu ' l i e r . 
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ChfiraGterlzat ion of the compound, m.p, 96 as 5 -ace toxy-4 , 
5-secocholest-5--en--4-olc ac id (CCXCVIIl) 
The compound, m.p, 96^ analysed for CggH^-O. (M* 4 6 0 ) 
and no t for Cg,^!!..© as r e q u i r e d by the enol l ac tone (CCXCl), 
The composit ion ^29^48^4 ^S^®®'^  wi th the enol a c e t a t e 
(CCXCVIII) as wel l as wi th the mixed anhydride (CCC). Both 
the compounds could be formed from the s eco -ac id (CXX) under 
these r e a c t i o n c o n d i t i o n s . The s p e c t r a l d a t a , however, 
suppor t s the enol a c e t a t e s t r u c t u r e (CCXCVIII) and not the 
i somer ic mixed anhydride s t r u c t u r e (CCC). The i . r . spectrum 
of the compound gave a broad peak between 3400-3200 (COOH) , 
3030w (C=C-H), 1770s (C=C-OCOCHg, enol a c e t a t e c a r b o n y l ) , 
1705s (COOH), and 1660m cm"^ (C=C-0). These I . r . v a lue s are 
compatible wi th (CCXCVIII) bu t do no t support the s t r u c t u r e s 
(CCC) and (CCXCl). The n . m . r . spectrum gave a s i n g l e t a t 
<58.6 I n t e g r a t i n g for 1 pro ton which d i sappeared on a d d i t i o n 
of DgO and was ass igned to COOH. An unresolved m u l t i p l e t 
cen t red a t ^ 5 . 4 i n t e g r a t i n g for 1 p ro ton was a s c r i b a b l e t o a 
v l n y l l c p ro ton a t C6 as i n (CCXCVIII). A broad s i g n a l cen t r ed 
a t 2 . 3 I n t e g r a t i n g for 2 p ro tons was ass igned to a methylene 
group adjacent to COOH (CHg-COOH) and a sharp s i n g l e t a t <y 2 ,1 
was ass igned to an a c e t a t e methyl group {CRJCOO), Methyl s i g n a l s 
were observed a t 0 .98s (3 p r o t o n s , ClO-CH,), 0 .68s (3 p r o t o n s , 
C13-CHg), 0.96 and 0.8 (o the r methyl g r o u p s ) . 
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The p r e s e n c e of a o a r b o x y l i c group i n (CCXCVIIl) was 
f u r t h e r confirmed by i t s r e a c t i o n w i t h diazomethane which 
r e a d i l y a f forded the methyl e s t e r , methyl 5 - a c e t o x y - 4 , 5 -
s e c o c h o l e s t - 5 - e n - 4 - o a t e (CCXCIX). This methyl e s t e r ana ly s e d 
c o r r e c t l y f o r COQHKQO. and i t s i . r . spectrum gave bands a t 
1770s (C=C-0-COCH„), 1740s (COOCH_) and 1660m cm"^ (C=C-0). 
The n.ro .r . spectrum of (CCXCIX) gave no s i g n a l for COOH; 
s i g n a l s were observed a t £ 5 , 5 t ( l p r o t o n , C6-H, v i n y l i c 
p r o t o n ) , 3 . 6 s ( 3 p r o t o n s , COOCHg), 2 .25br (2 p r o t o n s , CH COOCH-), 
2 . 0 8 s (3 protons ,CH-C00) , 1 .0 s (3 p r o t o n s , ClO-GH ) , 0 . 7 s 
(3 p r o t o n s , C13-CH„), 0 . 9 4 and 0 , 8 2 ( o t h e r methyl p r o t o n s ) . 
As expec ted both the compounds (CCXCVIIl) and (CCXCIX) 
gave the s e c o - a c i d (CXX) when s u b j e c t e d to a l k a l i n e h y d r o l y s i s . 
•OH 
HOO 
(CCXCVIIl) (CCXCIX) (CXX) 
These o b s e r v a t i o n s unambiguously support the eno l 
a c e t a t e s t r u c t u r e (CCXCVIIl) for the compound, m.p. 9 6 ° . 
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I t I s per t inen t to mention that the r ing A seco-acld 
(CXX) behaved d i f ferent ly towards sodium acetate-ace t i c 
anhydride, and acet ic anhydride-acetyl chloride as compared 
to the r ing B seco-aclds (XCVIII), (CVIl) and (CCLXXXVIIl) 
In the sense tha t the l a t t e r three afforded the corresponding 
enol lactones whereas the former (CXX) fa i led to give analogous 
product (CCXCl). This difference In the behaviour of (CXX) 
towards acfetlc anhydride-acetyl chloride can be r a t iona l i sed 
on the bas i s of s t e r l c f ac to r s . I t I s reasonable to assume 
that the carboxyllc bearing side chain In (CXX) being less 
bulky and l e s s crowded than the one In e i the r (XCVIIl), (CVIl) 
or (CCLXXXVIIl) I s more f lex ib le and did not a t t a in close 
proximity to the enol OH group necess£iry for lactonlzatlon* 
There Is no doubt that the enol lc form of (CXX) I s obtained 
under the react ion condit ions, since without t h i s the enol 
acetate (CCXCVIIl) would not have been formed. The carboxyllc 
bearing side chain must have a t ta ined considerable distance 
from the enol group as to allow iintdrmolOcular • react ion to 
occur a t the cost of the expected intramolecular l ac ton lza t lon . 
On the other hand the carboxyllc bearing side chain In 
(CVIl), as an I l l u s t r a t i o n , being far too bulky I s l ike ly to 
remain l ess mobile (free ro ta t ion about C9-C10 bomd being 
r e s t r i c t e d ) and as a r e s u l t forced Into close proximity to the 
enollc OH group to give the product of Intramolecular react ion 
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( l a c t o n l z a t i o n ) . 
An examination of the Dreldlng models of the s e c o -
ac ids (CXX) and (CVIl) In t h e i r e n o l l c forms c l e a r l y showed 
t h a t In the former the ca rboxy l l c hea r ing s ide chain i s i n 
maximum s taggered conformation ythen extended away from the 
r i n g B. 
HOO 
(C3CX) 
(Enol lc form) 
(CVII) 
(Enol lc form) 
On the o the r hand, i n the case of ( c v i l ) , due to 
r e s t r i c t e d r o t a t i o n about C9-C10 bond and keeping the ca rboxy l l c 
aide chain i n s taggered conformation, the e n o l l c OH (C5-0H) 
and the ca rboxy l l c groups come c lose enough for I n t r amo lecu l a r 
r e a c t i o n to become p o s s i b l e . 
In order to t e s t the v a l i d i t y of the hypo thes i s t h a t 
the r e a c t i o n i s dependent upon s t e r i c f a c t o r and no t upon 
r e a g e n t s used, (CVII) was hea ted wi th a c e t y l c h l o r i d e - a c e t i c 
anhydr ide . In t h i s case a l s o the s£une enol l ac tone (CXIIl) 
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was obtained. This therefore , Implied that the react ion i s 
dependent on the s t e r i c fac tors and not on the reagents used. 
Similar ly , the other seco-acids (XCVIIl) and (CCLXXXVIIl) 
with acetyl chloride and ace t ic anhydride gave the same r e s u l t s 
as obtained with ace t ic anhydride-sodium ace ta t e . 
I t i s worth mentioning that both ace t ic anhydride-
fused sodium ace t a t e , and acetyl ch lo r ide - ace t ic anhydride 
gave similar products as i l l u s t r a t e d by the following examples, 
(LXIV) —> (CCCI)*° and (LXXTf) ^ (LXXXVI) . 
HOOC tf^^^ 
Vl7 
AcCl-ACoO 
"^  > 
S^17 
(L3av) (CCCI) 
HOOC 
OAc 
ACgO-NaOAc 
(LXXXV) (LXXXVI) 
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The above examples are in sharp contras t to the 
present observation, i . e . whereas (LXIV) and (LXXXV) behaved 
in an expected manner,the seco-acid (CXX) did not give the 
analogous product (CCXCl). This difference between (LXIV) 
and (CXX) could be due to the larger carboxylic bearing side 
chain in (CXX) and also in p a r t , to the grea ter s t a b i l i t y of 
a six-membered lactone as (CCCi) than the seven--membered 
lactone as (CCXCl). 
B, Saturated fe -Lactones 
Several papers dealing with peraoid oxidation of 
s te ro ida l ketones have appeared recen t ly . These included 
saturated ketones with carbonyl function located a t d i f ferent 
pos i t ions and oC ,B-unsaturated ketones, especia l ly per ta ining 
to r ings A and B. A wide var ie ty of products , specia l ly from 
o<,R>-unsaturated ketones have been obtained from these reac t ions ; 
the nature and composition of the products depended largely 
upon the peracid used, i t s concentrat ion, ca ta lys t and react ion 
period. 
Previous work from our laboratory described the pe r -
benzoic acid oxidation of 3^-acetoxycholest-5-en-7-one (LXXVIIl), 
cholest-5-en-7-one (LXXXIIl) , 3ji-halo-5i<-cholestan-6-ones 
(XXXI-XXXIIl), 3^5-cyclo-5<<-cholestan-6-one (XXX)"*^ ,^ choles ta-
3,5-dien-7-one (LXXV)^^, 6|i-bromocholest-4-en-3-one (LXV^IIl)^^, 
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c h o l e s t a - 2 , 4 - d l e n - 6 - o n e (CLXXVIl) and c h o l e s t - 4 - e n e - 3 , 6 -
dione ( L X X I I ) ^ * . 
^8^17 
(LXXVIII) R, OAc 
(LXXXIII) R, H 
(xxxr) X, CI 
(XXni) X, Br 
(xxxrii) X, I 
(xxx) 
(UON) (LXSTIII) (CLXXVII) 
(LXXII) 
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In continuation of the above work we undertook the 
study of peracid oxidation of methyl 5-keto-5,6-secocholestan-
6-oate (CX), methyl 5-keto-4,5-secocholestan-4-oate (CCliXXXVIl) 
and methyl 5-keto-5,6-secocholest-3-en-6-oate (CCLXXXIX). The 
select ion of these compounds as subs t ra tes was largely governed 
by the i r a cce s s ib i l i t y and the expectation of some in te res t ing 
resu l t s* 
COOCH 3 CHgOOC COOCH, 
(CX) (CCLXXXNTII) (CCLXXXIX) 
Baeyer-Vi l l ig ;er ox ida t ion of methyl 5-keto--5 ,6- ' secocholes tan-
6-oate (CX) 
Methyl 5 - k e t o - 5 , 6 - 8 e c o c h o l e s t a n - 6 - o a t e (CX)^^ '^^^, 
m.p. 103° (M* 432, CggH^gOg) was t r e a t e d wi th a chloroform 
s o l u t i o n of perbenzoic ac id (2 ,5 mole e q u i v a l e n t ) and a few 
c rys t a l s of p-toluenesulphonic acid monohydrate as ca t a lys t 
for 96 hours at room temperature. The progress of the reac t ion 
was monitored by t . l . c , of the react ion mixture from time to 
time. I t was evident that the react ion proceeded a t a very 
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slow r a t e . At the end of the react ion period (96 hours ) , 
the react ion mixture was worked up in the usual manner and 
the crude product thus obtained was subjected to column chro-
matography and t h i s provided methyl 5a-oxa-5-keto-5,6-seco-
A-homocholestan-6-oate (CCCIl), 5a-oxa-5-keto-5,6-seco-A-
homocholestan-6-oic acid (CCCIII) (a product of p a r t i a l hydro-
l y s i s of CCCIl) and the seco-acid (CVIl), a product of hydro-
ly s i s of the methyl e s t e r (CX) and the unreacted methyl e s t e r 
(CX). 
A 
(CCCIl) 
B 
+ (CVII) 
COOH 
(CX) (CCCIII) 
Both the oxidation products (CCCIl) and (CCCIIl), labelled as 
A and B, respectively, were obtained as viscous oil and defied 
all attempts to crystallization. Chromatographically pure 
products were obtained by repeated column chromatography and 
were found to be homogeneous by t.l.c, in different solvent 
systems. The yields of (CCCIl) and (CCCIIl) were moderate. 
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Characterization of the oi ly product *A* aa methyl 
5a~03ra-5-keto-5,6»seco-A-homocholestaa-6~oate (CCCII) 
The compound 'A' analysed correct ly for CggH.gO 
(M"*" 448), From the molecular composition i t was evident tha t 
only one oxygen atom has been introduced during the course of 
the react ion and th i s leads to two obvious p o s s i b i l i t i e s , 
(CCCII) and (CCCIV). 
COOCH. OOCH. 
(CCCII) (CCCIV) 
A d i s t inc t ion between the two was obtained by spect ra l p r o -
p e r t i e s . The i . r . spectrum gave peaks a t 1740s (COOGH„) and 
1720s cm ( 6 - lactone carbonyl) which inc iden ta l ly supported 
both the s t ruc tu res (CCCII) and (ccCIV) equally wel l . The n .m.r , 
spectrum was much more revealing and i t gave s ignals a t b 3.57s 
(3 protons) , 2.3br (4 p ro tons ) , 1.28s (3 p ro tons ) , 0.67s(3 p ro tons ) , 
0.88, 0.66 and 0.80 (other methyl p ro tons ) . The s ing le t a t S 3.57 
can be assigned to an e s t e r methyl group (COOCH-) and the broad 
signal centred a t S 2.3 are ascribable to C4-H_ and C7-H_ 
—2 —3 
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(methylenes »< - to carbonyl groups as i n CCCII). The s i n g l e t 
a t S l . 2 8 can be ass igned to C10-CS_. This downfield s h i f t of 
ClO-CH, s i g n a l c l e a r l y I n d i c a t e d t h a t the grouping -0-C-CH„ 
i s p r e s e n t i n the compound, as i n (CCCIl). On the o the r hand 
the i somer ic s t r u c t u r e (CCCIV) would have given a s i g n a l i n 
the reg ion 5 3.5-4 for C4-H , i . e . for the grouping CH^-O-CO-, 
F u r t h e r , the ClO-CHg s i g n a l i n (CCCIV) i s no t l i k e l y to appear 
so downfield. The n . m . r . spectrum thus suppor ted the s t r u c -
ture (CCCIl). The mass spectrum of 'A* (M* 448) gave the 
base peak a t m/e 127 (C7H..O ) ; o the r impor tan t peaks i n the 
high mass reg ion were observed a t m/e 433 (M-CHg), m/e 420 
( M - C O ) , and m/e 417 ( M - O C H ^ ) . The peak a t m/e 433 was f a i r l y 
s t r o n g . The base peak a t m/e 127 s t r o n g l y supported the 
s t r u c t u r e (CCCIl); the formation of which (m/e 127) has been 
r a t i o n a l i z e d according to the mechanism given below. 
•%^17 
COOCH. 
(CCCII') m/e 127 (C^^^O^) 
There i s apparently no r a t iona le for the formation of t h i s 
fragment Ion m/e 127 from the a l te rna te s t ruc ture (CCCIV). 
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Characterizat ion of *B* as 5a-oxa~5-keto-5,6~seco'-A^fiom6chelestan-
6-oic acid (CCCIIl) 
The compoiind 'B ' analysed correc t ly for C-^H.gO. 
(M* 434). Prom the composition i t was apparent tha t t h i s 
compound was not a methyl es te r hut i t was c lear ly Indicated 
to be a product of oxidation-cum-partial hydrolys is . Most 
obviously the methyl e s t e r group was hydrolysed e i t he r during 
the course of the react ion or during the repeated chromato-
graphic pu r i f i ca t ion . The composition Cg-H^gO. agrees with 
two possible s t ruc tures (CCCIIl) and (CCCV), 
COOH 
(CCCIIl) (CCCV) 
The i . r . spectrum of 'B* gave broad peak between 3200-3450 
(COOH) , 1 7 2 0 S ( € - l a c t o n e carbonyl) and 1705s cm""^  (COOH); 
these va lue s suppor t both the s t r u c t u r e s (CCCIIl) and (CCCV) 
The n . m . r . spectrum d i s p l ^ e d a s i n g l e t a t S 9,2 ( l p r o t o n , 
exchangeable with deuter ium, COOH), 2 .2br (4 p r o t o n s , C4-fl„ 
and C7--H2), 1.29s (3 p r o t o n s , ClO-CHg), 0 ,68s (3 p r o t o n s , 
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C13-CH,), 0 , 88 , 0.85 and 0.8 (o the r methyl g r o u p s ) . Thus the 
n. iB.r , spectrum supported the s t r u c t u r e (CCCIIl) , This was 
f u r t h e r s u b s t a n t i a t e d by the f a c t t h a t (CCCIII) when t r e a t e d 
with dlazomethane gave (CCCIl). 
•^8^17 
GH N 
— i t . ig >. 
(CCCIII) (CCCII) 
As was expec ted , the mass spectrum of (CCCII l ) , l i k e t h a t of 
(CCCII), gave the base peak a t m/e 127 (C^H^^O^). 
Prom these obse rva t ions i t i s abundant ly c l e a r t h a t 
the p roduc t s ob ta ined a r e (CGCIl) and (CCGIII) . The formation 
of (CCCII) f u r t h e r s t r eng thens the view t h a t i n B a e y e r - V l l l i g e r 
o x i d a t i o n , a more h igh ly a l k y l a t e d carbon mig ra t e s i p r e f e r e n -
t i a l l y . I t i s p o s s i b l e t h a t the i somer ic l ac tone (CCCIV) 
might have been a l s o formed but i n amounts which escaped 
i s o l a t i o n by r o u t i n e methods. 
Perbenzoic ac id ox ida t ion of methyl 5 - k e t o - 4 , 5 - s e c o c h o l e s t a n -
4 -oa te (CCLXXWII) 
Methyl 5 - k e t o - 4 , 5 - s e c o c h o l e s t a n - 4 - o a t e (CCLXXXVIl) 178 
(M"^  432, C„QH.QO„ , p repared according to known procedure and 
'28"48"3 
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p u r i f i e d by coliunn chromatography, t . l * c * homogeneous) was 
t r e a t e d wi th pe rhenzo ic ac id (2»-5 mole e q u i v a l e n t ) and p -
to luenesu lphonic ac id monohydrate as c a t a l y s t for 96 hours 
a t room tempera tu re . Af ter usual work up of the r e a c t i o n 
mix tu re , fol lowed by r e p e a t e d column chromatography, the re 
were obta ined 3 compovmds along with the s t a r t i n g methyl e s t e r 
and the s eco -ac id (CXX). 
CJHgOO 
(CCL3DCXVril) 
• D ' 
(CCCVI) (CCCVII) 
CHgOOC 
(CCCVIII) 
+ (cxx) 
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C h a r a c t e r i z a t i o n of the compound (P) as methyl S-oxa-S-
keto-4,5--seco--B-homocholestan-4-oate (CCCVl) 
The compound l a b e l l e d as ' D ' , analysed c o r r e c t l y for 
C-gH.gO (M* 4 4 8 ) . The composition suggested t h a t only one 
oxygen has been Incorpora t ed during the r e a c t i o n and t h a t the 
product can be formulated e i t h e r as (CCCVl) or (CCCVIIl), 
The i . r , spectrum gave bands a t 1740s {COOCH„) and 1720s cm""'*' 
( t - l a c t o n e carbonyl ) and these v a l u e s supported both the 
s t r u c t u r e s (CGCVl) and (CCCVIII), The n . m . r , spectrum gave 
s i g n a l s a t <S 3.6s (3 p r o t o n s , COOCH ) , 2 .28br (4 p r o t o n s , 
CHg-O-CO-CTg- and -O-CO-CHg), 1,28s (3 p r o t o n s , ClO-CHg), 
0 .7s (3 p r o t o n s , C13-CH_), 0.96 and 0.84 (o the r methyl s i g n a l s ) , 
These d a t a , i n conjunct ion wi th the d a t a for (CCCIl) and 
(CCCVIII), support the s t r u c t u r e (CCCVl) for the compound *D ' . 
The mass spectrum of (CCCVl) as was a n t i c i p a t e d , gave a 
very prominent peak at m/e'347(C23H gO ) vrtiloh f u r t h e r supported 
the ass igned s t r u c t u r e (CCCVl), The formation of the fragment 
ion m/e 347 can be conieeniently shown according to the fo l low-
ing mechanism. 
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CHgOO 
(CCCVI') m/e 347 (C^gHggO^) 
C h a r a c t e r i z a t i o n of ' E ' as 5 -oxa -6 -ke to -4y5-seco-B-
homocholestan-4-010 acid (CCCVIl) 
The compound, l a b e l l e d as ' E ' analysed c o r r e c t l y for 
Cg-H^gO and from the composit ion t h i s appesored t o bfe the ]^E©dvict 
of p a r t i a l h y d r o l y s i s of e i t h e r (CCCVI) or (CCCVIIl). I t s 
i . r . spectrum gave a broad peak between 3250-3430 (COOH). 
1722s ( € - l a c t o n e carbonyl ) and 1708s cm" (COOH). The n . m . r , 
spectrum gave a s i n g l e t a t £ 10 ,1 ( l p r o t o n , d i sappeared on 
a d d i t i o n of D_0, COOH), 2 .3br (4 p r o t o n s , H00C-CH_- and 
-O-CO-CHg-), 1.29s (3 p r o t o n s , ClO-CTg), 0 .7s (3 p r o t o n s , 
C13-CHg), 0,94 and 0,82 (o ther methyl s i g n a l s ) . A d i r e c t 
r e l a t i o n s h i p between (CCCVl) and (CCCVIl) was r e a d i l y e s t a b -
l i s h e d by the obse rva t ion t h a t the l a t t e r on methy la t ion 
(dlazomethane) gave the former. 
HOO 
CHgNg 
CHgOOC 
(CCCVII) (CCCVI) 
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Chetraoter iza t ion of ' F ' as methyl 6-oxa--5~ket0-4,5-860o~ 
B-homocholestan-4-oate (CCCVIIl) 
The compound ' P ' analysed c o r r e c t l y for CggH.gO. 
(M 448) and from the molecular composit ion i t was obvious 
t h a t 'P» i s ati isomer of (CCCVl). The i . r . spectrum of ' F ' 
gave bands a t 1742s (COOCHj) and 1720s cm"-*- ( t - l a c t o n e 
c a r b o n y l ) . The n . m . r . spectrum gave s i g n a l s a t S 3.84m 
(2 p r o t o n s , -CO-0-CH„-), 3.5s (3 p r o t o n s , COOCH_), 2.26br 
(2 p r o t o n s , CH -0-CO-CH - ) , 1.06s (3 p r o t o n s , ClO-CH ) , 0 .68s 
(3 p r o t o n s , C13-(aig), 0.94 and 0.82 (o the r methyl p r o t o n s ) . 
A comparison of n . m . r . d a t a for (CCCVl) and (CCCVIIl) 
proved extremely he lp fu l i n the c h a r a c t e r i z a t i o n of these 
Isomers . The s i g n a l a t 5 3.84 ( in CCCVIIl) c l e a r l y showed 
t h a t a methylene group i s nex t to an oxygen atom, i . e . -CO-0-CH„ 
grouping i s p r e s e n t . F u r t h e r , the ClO-CHg s i g n a l , as expec ted , 
appeared a t r e l a t i v e l y h igh f i e l d ( (Sl .06) i n (CCCVIII). 
A comparison of the mass s p e c t r a of the seco-ac id (CXX) 
and (CCCVIIl) was a l so made. In the mass spectrum of the s e c o -
ac id (cXX) a ve ry prominent peak appeared a t m/e 332 (CooH.^O). 
2o 4v/ 
The fragment ion m/e 332 has been shown to occur according to 
the following mechanism involving McLafferty rearrangement. 
(Details of mass spectral fragmentations of seco acids are 
given in another chapter of the thesis). 
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HOO (T +^k^ 
(cxx) m/e 332 (^2^4.0^^ 
It was thought that a similar fragmentation mil dominate in 
the mass spectrum of the methyl ester £ -lactone (CCCVIIl), 
However, only a weak peak appeared at m/e 348 thus showing 
that the introduction of an oxygen atom enlarging ring B has 
affected the required distance between the carbonyl oxygen 
and C2-H ( V"-hydrogen) for McLafforty rearrangement to be 
effectively operative. 
CHgOOC 
S^17 
(CCCVIII») m/e 348 
A parallel observation was made during the examination of the 
mass spectra of (CCXIX) and (CCXXVl) . The mass spectrum of 
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(CCXIX) gave the base peak at m/e 110 (C^H.QO) involving 
McLafferty rearrangement as shown below. 
^8^17 
(CCXIX' ) m/e 110 (C^^^O) 
On the other hand, the lactam (CCXXVl) with enlarged ring A 
failed to give analogous ion peak at m/e 141. 
^8^17 
(CCXXVl') 
' /-^l, 
H 
m/e 141 
AQ examination of the Dreiding models of (CCCVIIl), 
(CXX), (CCXIX) and (CCXXVl) clearly showed that the ring 
enlargement in the case of (CCCVIIl) or (CCXXVl) could be 
the main reason for preventing McLafferty reeirrangement to 
occur. 
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The distance between the carbonyl oxygen and a S^-hydrogen 
was extended even when a free ro t a t ion about ClO-Cl or C9-C10 
was fully allowed as might be expected under electron-impact . 
Prom the above discussions i t i s obvious that the 
methyl e s t e r (CCLXXXV I^l), in cont ras t to (CX), gave both the 
expected isomers (CCCVl) and (CCCVIIl) by the migration of 
CIO and C6, respec t ive ly . 
Reaction of methyl 5-keto-5,6-secocholest-3~en-6-oate 
(CChXKKLX) with perbenzoic acid 
Chromatographically pure methyl 5-keto-5,6-secocholest-
3-en-6-oate (CCLXXXIX) was prepared for the present study 
1 TO following l i t e r a t u r e procedure • I t (CCLXXXIX) was t rea ted 
with perbenzoic acid (2.5 mole equivalent) and p- to luene-
sulphonic acid monohydrate as ca t a ly s t (4 days) . After usual 
work up of the react ion mixture and column chromatography 
there were obtained 2 compounds, labe l led as 'G' and 'H' 
together with the s t a r t i ng methyl e s t e r and the seco-acid 
(CCLXXXVIII). The pur i ty of the products 'G» and 'H' was 
ascertained by t . l . c . in d i f ferent solvent systems. 
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f^8^l7 
^^==i>^^ XJOOCH 
(CCLXXXIX) 
r v ^ 
(CCCIX) 
%^17 
COOCH, 
(cccx) 
OOCH, 
C h a r a c t e r i z a t i o n of 'G* as methyl 3c<,4o(.~epoxy-5--keto-'5, 
6 - secocholes tan~6-oa te (CCCIX). 
The compound 'G' obtained as a n o n c r y s t a l l i z a b l e o i l 
analysed c o r r e c t l y for CggH.gO , thus showing the i n t r o d u c t i o n 
of only one oxygen atom dur ing the course of the r e a c t i o n . 
I n t r o d u c t i o n of one oxygen atom l eads to s eve ra l p o s s i b i l i t i e s , 
such as (CCCIX), (CCCXi) and (CCCXIl), 
8^17 
V ^ S0OCH3 
{CCCXI) 
OOCH, 
The i . r . spectrum gave peaks a t 1740s (COOCH„), 1710s (C=0) 
and 870m cm" (epox ide ) . From these v a l u e s , i t was obvious 
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that the compound 'G' i s devoid of an << ,^-unsaturated 
carbonyl chromophore as in (CCCICI) or an enol lactone moiety 
as in (CCCXIl). The u .v . spectrum was fea ture less in the 
region 220-360 nm thus supporting the absence of an (Poly-
unsaturated carbonyl chromophore in the molecule. The n.m*r. 
spectrum gave a s ing le t a t S 3.6 in tegra t ing for 3 protons 
which can be eas i ly assigned to COOCHg. Two s igna l s , one a t 
(^3.36 (d l i k e , J = 5 Hz) in tegra t ing for 1 proton and another 
a t S 3,2 (unresolved mul t ip le t ) in tegra t ing for i proton were 
also observed. There was no signal for v iny l i c protons. 
The assignments of these s ignals (6" 3.36 and 3.2) for C4-H 
and C3-H, respec t ive ly , can be made with an epoxy group 
attached to C3-C4 cen t res . A broad signal centred at ^ 2 . 3 
in tegra t ing for 2 protons can be assigned to CT-H^C-CH -COOCH,); 
other s ignals were observed at 1.1s (3 protons , C10-CH-), 
0.75s (3 protons , C13-CHg), 0.96 and 0.84 (other methyl groups). 
From the shape of the signal a t S 3.36 i t was obvious tha t 
there i s a proton at epoxy group bearing c£irbon adjacent to 
a carbonyl group, i . e . , the grouping - 8 - — - C-C=0 i s present 
O H 
and that t h i s proton i s in t e rac t ing with another v i c ina l 
proton at C3. The j value (5 Hz) i s suggestive of the fact 
that t h i s in te rac t ion i s between an axial cmd an equator ia l 
proton . 
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The s igna l a t <S3.2 (unresolved m u l t i p l e t ) which has been 
ass igned to C3-H on the b a s i s of magnitude of s p l i t t i n g has 
h a l f band width of 6 Hz which impl ied t h a t t h i s p ro ton i s 
e q u a t o r i a l . The presence of C3-H as e q u a t o r i a l ( & - o r i e n t e d ) 
c l e a r l y i n d i c a t e d t h a t C4-H i s a x i a l ( ^ - o r i e n t e d ) . This 
then l e ads to the conclus ion t h a t the epoxide r i n g i s <K! -
o r i e n t e d . The formation of an << - epox ide , such as (CCCIX) 
i s unders tandable s ince the p e r a c i d w i l l a t t a c k the C3-C4 
double bond from the l e s s h indered reeu* s ide of the s u b s t r a t e 
(CCLXXXIX). This assumption f inds f u r t h e r support; from the 
35 fol lowing observa t ion . 
(LXXV) 
PBA 
(LXXVI) 
General ly an a x i a l p ro ton r e s o n a t e s a t a h igher f i e l d 
than an e q u a t o r i a l one but i n t h i s c a s e , s ince a x i a l C4-H 
i s a l s o ad jacent to a carbonyl group , the s i g n a l appeeirs a t 
a lower f i e l d ( ( ^ 3 . 3 6 ) . 
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These arguments by and l a rge exclude the s t r u c t u r e s 
(CCCXE) and (CCCXIl) for the compound »G' bu t support the 
s t r u c t u r e (CCCIX). 
C h a r a c t e r i z a t i o n of 'H' as methyl gte-rsecOrrB^^^^oCrepoxy^S-keto-
Sa-oxa-A-homocholestan-S-oate (CCCX) 
The compound 'H» analysed c o r r e c t l y for C„„H.-0^ and 
28 46 5 
i t s i . r . spectrum gave peaks a t 1740s (COOCH-), 1718s 
( € - l a c t o n e carbonyl ) and 870m cm"-*- (epoxy g r o u p ) . The u . v . 
spectrum was f e a t u r e l e s s In the reg ion 220-360 nm. The 
presence of 2 a d d i t i o n a l oxygen atoms wi th r e s p e c t to the 
s u b s t r a t e l eads to two obvious p o s s i b i l i t i e s (CGCX) and 
(CCCX-a). 
^8^17 
rvC 
(CCCX) (CCCX-a) 
The n . m . r . spectrum gave s i g n a l s a t <? 3.58s (3 p r o t o n s , 
COOCHg), 3.3m (2 p r o t o n s , C3-H and C4-H), 2 .3br (2 p r o t o n s , 
CH^COOCHg), 1.3s (3 p r o t o n s , ClO-CH^), 0 .7s (3 p r o t o n s , CI3-CH3), 
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0.92 and 0,81 (other methyl protons). These values are 
compatible with the structure (CCCX). The C4-H signal in 
of) 
(CCCX-a) i s expected to appear in the region (S'4.5-4.7 . 
Further the appearance of a s ingle t a t ^ 1.3 (3 protons) c l ea r ly 
supported the s t ruc ture (CCCX). The epoxy group at C3-C4 
centres has heen ten ta t ive ly assigned «(. -o r ien ta t ion by 
analogy with (CCCIX). From the elemental composition and 
spectra l data , the compound 'H' has been character ized as methyl 
5 ,6-seco-3i(,4p<-epoxy-5-keto-5a-oxa-A-homocholestan-6-oate (CCCX). 
C. Reaction of the seco-acids« 5-keto-5,6-secoeholest-
3-en-6-oic acid (CCLXXXyill) and 5-keto-4,5-secocholestan-
4-oic acid (CXX) with benzoyl chlor ide-pyr idine; Attempted 
preparat ion of the ?> - lac tones , 5^-hydroxy-B-norcholest-
3-en-6-oic acid 5,6-lactone (CCCXIIl) and 5jb-hydroxy-A-
norcholestan-4-oic acid 4,5- lactone (CCCXIV). 
As mentioned e a r l i e r , the seco-acid (XCVIIl) with 
benzoyl chloride-pyridine gave the &- lac tone , 3^-acetoxy-B-
norcholestan-^f"-hydroxy-6-01 c acid 5,6-lactone (CIIl)'^ . 
On the other hand (CVIl) under s imilar conditions of reac t ions 
afforded B-norcholestene (CIX)^^. 
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A c t f ^ ^ ^ - ^ 
0 ^0=0 
(XCVIII) 
PhCOCl/Py 
^OOH 
(cm) 
(cvii) (cix) (CVIII) 
I t was further shown that the conversion (CVIl) > (CIX) 
does not involve the ?> - lactone (CVIII) as an intermediate 
as th i s was found to remain unchanged under the conditions of 
reac t ion . 
In view of these observations, i t was considered 
in t e r e s t i ng to study the react ion of the s t ruc tu ra l l y s imilar 
seco-acids (CCLXXXVIIl) and (CXX) with benzoyl chloride and 
pyr id ine . I t was hoped to explore these react ions for the 
preparat ion of the '^ - lactones (CCCXIIl) and (CCCXIV), 
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React ion of the seco-ac ld (CCLICXXVIII) wi th benzoyl 
c h l o r i d e - p y r i d i n e 
The seco-ac ld (CCLXXXVIIl) was t r e a t e d wi th benzoyl 
ch lo r ide and p y r i d i n e for v a r i a b l e p e r i o d s of 48-96 hours 
a t room temperature . Usual work up of the r e a c t i o n 
mixture followed by column chromatography gave i n v a r i a b l y a 
s i n g l e c h a r a c t e r ! z a b l e compound, m.p. 76 in f a i r l y good 
y i e l d s . 
(CCCXIII) (CCLXXJOrill) (CCXCIII) 
(ccxc) 
The compound, m.p. 76^ was i d e n t i f i e d as B-norcholes ta -
3,5-dien6 (CCXCIIl) by d i r e c t comparison with an a u t h e n t i c 
scunple i n terms of m . p . , mixed m . p . , t . l . c . and s p e c t r a . 
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Careful screening of the various f rac t ions obtained 
during chromatographic separat ion, as well as the crude 
react ion mixture did not reveal the presence of the desired 
P>-lactone (CCCXIIl). The i . r , spectra of the various f r ac -
t ions or of the crude react ion mixture did not show a peak 
at about 1820 cm" (^-lactone oarbonyl). There was, however, 
some indicat ion of the presence of the dienol lactone (CCXC) 
as revealed by a peak at about 1765 cm"" (enol lactone 
carbonyl). Some of the s t a r t i ng acid was a lso recovered. 
Reaction of the seco-acld (CXX) with benzoyl ch lo r ide -
pyrldlne 
The seco-acid (CXX) with benzoyl chloride and pyridine 
afforded A-nor-cholestene (CCXCVIl) as the only i so lab le ajad 
character izable product. The i . r , spectra of the various 
chromatographic f ract ions fa i led to reveal the presence of 
the ^ - l ac tone (CCCXIV)j ins tead we obtained some indicat ion 
of the presence of the enol benzoate (CCCXVIl), However, 
(CCCXVIl) was there only in very small amounts and was not 
pursued any fur ther . The formation of the enol lactone 
(CCXCl), however, can not be completely ruled out. 
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a=zc J) 
< r ^ 
Phcoci/py 
HOOC 
(cccxiv) (cxx) (CCXCVII) 
HOOC 
Bz 
(cccxvii) 
Thus these reac t ions proved to be unsuccessful for the p r e -
parat ion of the ft - lactones (CCCXIIl) and (CCCXIV); though 
I t may be claimed that these offer a l t e rna t ive methods for 
the preparat ion of B-norcholestadlene (CCXCIIl) and A-
norcholest-3-ene (CCXCVIl), These observations along with the 
55 170 previous ones ' pose problems of some theore t ica l In teres ts 
I t can be said that the seco-acld (XCVIII) behaved d i f ferent ly 
from the seco-aclds (CVIl), (CCLXXXVIII) and (CXX) towards 
benzoyl chlor lde-pyr ld lne . Another point of I n t e r e s t I s to 
have some Idea about the Intermediates involved in the r e a c -
t ions (CVIl) • (CIX), (CCLXXXVIII) • (CCXCIIl) and 
(cxx) f (CCXCVII). 
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In an attempt to r a t i o n a l i s e the difference in the 
hehaviour of the seco-acids (XCVIIl) and (CVIl) towards benzoyl 
chlor ide-pyr idine, i t can be suggested tha t a 3^-acetoxy func-
t ion in (XCVIXl) plays an important role in d i rec t ing the 
course of the reac t ion . Prom the proposed mechanism for the 
BL A 
conversion (XCVIIl) — > (CIIl) it is obvious that the enolic 
form of (XCVIIl) is not involved. If enolic form of (XCVIII) 
was involved then one would expect the formation of the enol 
lactone (XCIX) by an intramolecular process or an enol benzoate 
(CCCXV) by an intermolecular process. This however, was not 
found to be the case. 
AcO^^^^^H CO-X 
^ ^ 
(XCVIII) (Enolic form) X, OH 
(CIV) ,, ,, X, CI 
(CVl) ,, ,, X, OCOPh 
(XCIX) 
AoCr^^^^^^^^z UOOH 
(CCCXV) 
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The suppression of the enol ic form of (XCVIIl) i s under-
standable. The introduct ion of a C4-C5 double bond in the 
enol ic form i s l ike ly to d i s t o r t the normal chair conformation 
of r ing A to a quasi chair form with increased 1,4-flagpole 
in te rac t ion between ClO-substituents and 3&-acetoxy function. 
On the other, haild, the seco-acid (CVIl) without a 3|b-acet02cy 
group can be enolized to a grea ter extent than (XCVIIl), hence 
could lead to a d i f ferent react ion path. An approximate 
estimation of the keto-enol components of the seco-acid methyl 
e s t e r s (CCCXVl) and (Cl) was obtained by u .m.r . spectroscopy. 
The routine spectra were run in CDClo (lOO MHz), followed by 
addition of a few drops of pyridine to enolize the C5-keto 
function, (Enolization of the methyl es te r carbonyl function 
was not expected to offer severe competit ion). Determination 
of the spectra in the presence of pyridine revealed the emer-
gence of a new but very weak signal at S 2.8 which disappeared 
on addition of TtJ>, This new signal was thus assigned to 
enolic OH. On the other hand, s imilar experiments with the 
methyl es te r (Cl) showed the development of a new signal at 
i53.3 (disappe€ired on addition of D-O), of much grea ter in tens i ty 
than the one obtained in the case of (CCCX\ri). The methyl 
s ignals of the es ter group in both the e s t e r s (CCCXVI) and 
(Cl) remained unal tered, ( i t must be pointed out tha t due 
to the added pyridine i t was not possible to ascer ta in the 
v iny l i c proton s ignals in the enol ic forms of the methyl e s t e r s . 
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Further , i t was ensured tha t the new signals were not due to 
contaminant In the added pyridine toy determining the n.m.r . 
spectrum of pyridine in CDClg). Prom these experiments i t 
w^ as possltole to get an approximate estimate of the r e l a t i v e 
enol izat lon tendencies of (CCCXVI) and (Cl) , 
Thus I t appears that the seco-acid (CVIl) reacted with 
benzoyl chloride-pyridine to give i n i t i a l l y the enol lactone 
(CXEIl) and th i s under react ion conditions suffered decar-
boxylation to give B-norcholestene (CIX). This was substan-
t i a ted by showing that the enol lactone (CXIII) readi ly changed 
to (CIX) when t reated with benzoyl chlor ide-pyr id ine . The 
Intermedlacy of the enol lactone (CXIII) i s supported in the 
conversion (CVIl) —> (CIX). Similar arguments can be advanced 
for the conversions (CCLXXXVIIl) —> (CCXCIIl) v i a the dlenol 
lactone intermediate (CCXC) and for (CXX) —> (CCXCVIl) v i a the 
enol lactone (CCXCl). 
PhCOCl/Fy 
(CVIl) (CXIII) (CIX) 
However, the mechanism of the conversion (CXIIl) —^ (CIX) 
in benzoyl chloride-pyridine remains obscure. 
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Azas t e ro ids 
The Beckmann rearrangement and Schmidt r e a c t i o n of 
s t e r o i d a l ketoximes and k e t o n e s , r e s p e c t i v e l y , are the two 
f a c i l e and widely employed methods for the p r e p a r a t i o n of 
a z a s t e r o i d s . An e x c e l l e n t review e n t i t l e d "Syn thes i s of 
a z a s t e r o i d s using Beckmemn rearrangement and Schmidt r e a c t i o n " 
57 has appeared r e c e n t l y . 
Severa l papers dea l ing wi th the p r e p a r a t i o n of a z a -
s t e r o i d s have appeared from these l a b o r a t o r i e s and these 
inc luded a z a s t e r o i d s from 3 ^ h a l o c h o l e s t a n - 6 - o n e s (XXXI-
XXJCCII)^^"^^, 3K,5-cyclo-5o(-cholestan-6-one (X3CX)^®'®^, 3|J-
' ace toxycholes t -S-en-T-one (LXXVIIl), 3'G>-acetoxycholest-4-
en-6-one (CLXVIl), cho l e s t -4 - en -6 -one (CXLl) * , c h o l e s t a - 3 , 
5-dien--7-one (LXXV), c h o l e s t a - 4 , 6 - d i e n - 3 - o n e (CLXJCEV), cho les t a -
2 ,4-d len-6-one (CLXXVIl) and 4-bromocholes t -4-en-3-one 
AcO 
(XXXE) X, CI 
(XXXII) X, Br 
(XXXIII) X, I 
(xxx) (LXXVIIl) 
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^^^^>-'^ ^ :^::>A 
(CLXVIl) R, OAc 
(CXLI) R, H 
(LXXV) (CLXXIV) 
(CLXXVII) 
S^17 
The present work I s an extension of the above and 
employed h i t he r to unexplored and yet eas i ly accesslhle s t e ro ida l 
ketones, such a s , methyl 5-keto-4,5-secocholestan-4-oate 
(CCLXXXVIl), 5-keto-4,5-secocholestan-4-olc acid (CXX), methyl 
5-keto-5,6-secocholestan-6-oate (CX) and 5-keto-5,6-seco-
cholestan-6-oic acid (CVIl). 
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ROOC ^ . - - ^ % 0 0 R 
(CCLXXXyil) R, CH^ 
(CXX) R, H 
(CX) R, CH. 
(CVII) R, H 
Schmidt r e a c t i o n of methyl 5 - lce to -4 ,5"secocholes ta i i -
4~oate (CCLXXXyil) 
Schmidt r e a c t i o n of (CCLXXXVll) using sodium azide and 
polyphosphor lc ac id or sodium azide and s u l p h u r i c ac id i n 
benzene gave , a f t e r usual work up and column chromatography, 
two c r y s t a l l i n e p r o d u c t s , m . p t s . 155 and 135 , The homogeneity 
of the p roduc t s was e s t a b l i s h e d by r epea ted c r y s t a l l i z a t i o n 
and t . l . c . i n d i f f e r e n t so lven t sys tems. 
CHgOOC HOO 
(CCLXIOVII) (CCXCVI) (CCCX7III) 
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CH^ OO 
(CCCXIX) 
C h a r a c t e r i z a t i o n of the compound, m«p. 155 as methyl 5 - a z a -
6-keto~4,5~seco-B--homocholestan-4-oate (CCXCVI) 
The compound, m.p, 155 analysed c o r r e c t l y for CggH.gO^N 
and I t s l . r . spectrum gave peaks a t 3310w, 3230m, 3080m ( N H ) , 
1745s (COOCHg) and 1652s cm"""^  ( N - C = 0 ) . These v a l u e s c l e a r l y 
I n d i c a t e d t h a t the product i s a lactam which can be formulated 
e i t h e r as (CCXCVl) or (CCCXIX). Formulation of the compound, 
m.p, 155 as (CCXCVl), r a t h e r than i t s isomer, methyl 5 - k e t o -
6--aza-4,5-seco-B-homocholestem-4-oate (CCCXIX) was based upon 
n . m . r . v a l u e s of the compound. The n . m . r , spectrum gave a 
s i n g l e t a t 5 5.92 i n t e g r a t i n g for 1 pro ton and t h i s s i g n a l 
d i sappeared on a d d i t i o n of D.O ( C O - N - H ) . Another s i n g l e t a t 
6^3.68 which i n t e g r a t e d for 3 p ro tons was ass igned to COOCH,, 
A broad s i g n a l cen t red a t cT 2 .3 i n t e g r a t i n g for 4 p ro tons was 
ass igned t o CHgCOOCHg and N-CO-CH^- as i n the structure(CCXCVl). 
The ClO-CHg s igna l appeared a t S 1,35, The appearance of t h i s 
s i g n a l a t a lower f i e l d s t r o n g l y supported the presence of 
CHg-C-N moiety i n the molecule . The o the r methyl s i g n a l s were 
observed a t 0 . 7 , 0.82 and 0 .96 . As mentioned above, the s i g n a l 
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a t ^ 5 . 9 2 d isappeared on a d d i t i o n of D-O but o ther p a r t s of 
the spectrum remained unchanged which showed the absence of 
any v i c i n a l p ro tons about N-H« In the i somer ic s t r u c t u r e 
(CCCXIX), one would have expected a broad s i g n a l for NH 
(CONH-GH - ) and a m u l t i p l e t i n the reg ion §" 3-3.5 for N-CH_-CH„. 
F u r t h e r , the ClO-methyl s i g n a l would have appeared a t a r e l a -
t i v e l y h igh f i e l d a t about 1 .0 . These s p e c t r a l d a t a , t h e r e f o r e , 
unambiguously support the s t r u c t u r e (CCXCVl) for the compound, 
m.p. 155 • 
C h a r a c t e r i z a t i o n of the compound, m.p. 135 as 5 - a z a - 6 - k e t o - 4 , 
5-seco-B-homocholes tan-4-oic ac id (CCCXyill) 
The compound, m.p, 135 analysed c o r r e c t l y for CgJS.-O-N 
and from the composition i t was suspected t h a t i t could be the 
produc t of h y d r o l y s i s of (CCXCVl) (Me-0-CO-R — ^ HOOC-R). The 
i . r . spectrum gave a broad peak in the reg ion 3250-3400 (COOH) 
with merging peaks a t 3230m, 3100m ( N H ) , 1 7 0 5 S (COOH) and 
1655s cm" (GONE) . The n . m . r . spectrum gave a broad s i g n a l 
cen t red a t (i" 6.8 i n t e g r a t i n g for two p r o t o n s (COOH and CONH -
r a p i d l y changing p ro tons between themse lves ) . This broad peak 
d i sappeared on add i t i on of DgO. A broad peak c e n t r e d a t 5 2.35 
i n t e g r a t i n g for 4 p ro tons was ass igned to HOOC-CJH-- and NCOCH_-; 
Other s i g n a l s were observed a t (5*1.348 (3 p r o t o n s ; C10-CH„), 
0 ,68s (3 p r o t o n s , C l 3 - q i g ) , 0.82 and 0,94 (o ther methyl s i g n a l s ) . 
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Using the preceding arguments, this compound, m.p. 135 can 
be formulated as (CCCXVIIl), Further confirmation to this 
effect was ohtained when (CCCXVIIl) was readily converted to 
(CCXCVl) by diazomethane. 
H-N I ^-^ > 
(CCCXVIIl) (CCXCVI) 
Oximation of 5 - ' ke to -4 .5~secocho les tan -4 -o ic ac id (CXX) 
The seco-ac id (CXX) with hydroxylamlne hydroch lo r ide 
and potass ium hydroxide in r e f l u x i n g e thano l afforded the 
corresponding oxime (CCCXX), m.p. 163 . I t s homogeneity was 
e s t a b l i s h e d by r epea ted c r y s t a l l i z a t i o n s , column chromatography 
and t . l . c . in d i f f e r e n t so lven t systems (C^^^jOJi); ~ -^
3300br (COOH and N-OH), 1700s (COOH) and 1650w cm~-^<C=N-0-); 
^ 7 , 6 b r (2 p r o t o n s , exchangeable wi th deuter ium, COOH and 
C=N-OH; 1.06s (3 p r o t o n s , ClO-CH^), 0.68s (3 p r o t o n s , C13-CH_), 
0 .9 and 0,8 (o the r methyl p r o t o n s ) . 
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Beckmann rearrangement of the oxime (CCCJOC) 
The oxime (CCCXX) on Beckmann rearrangement using 
th iony l ch lo r i de followed by a l k a l i t rea tment gave a s i n g l e 
lac tam, 5 -aza -6 -ke to -4 ,5 - seco-B-homocho les tan -4 -o ic ac id 
(CCCXVIIl), m.p. and mixed m.p. 135 . This on t rea tment wi th 
diazomethane gave (CCXCVl), m.p, and mixed m.p. 155 . 
%^n 
HOO 
•(cxx) (CCCXX) 
HOOC CH^OOC 
(CCCXV^III) (CCXCVl) 
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Oxlmat lon of me thy l 5 - l c e t O " 4 , 5 ~ s e c o c h o l e s t a n - - 4 - o a t e (CCLXXXyil) 
The compound (CCLXXlDril) on o x i m a t i o n w i t h h y d r o x y l a m i n e 
h y d r o c h l o r i d e and sodium a c e t a t e i n b o i l i n g e t h a n o l f u r n i s h e d 
t h e oxlme (CCCXXl), m . p . 37 . Th i s was a l s o shown t o he a 
s i n g l e e n t i t y by r e p e a t e d c r y s t a l l i z a t i o n , column c h r o m a t o -
g r a p h y and t . l . c , i n d i f f e r e n t s o l v e n t s y s t e m s , ^ ^ 2 8 ^ 4 9 ^ 3 ^ ^ ' 
^^»« 3400s ( N ~ 0 H ) , 1 7 4 3 S ( C 0 0 C H „ ) and I655w cm"^ ( c=N-0 ) ; L/ max ^~" o 
. 2 b r ( l p r o t o n e x c h a n g e a b l e w i t h d e u t e r i u m , C=N0H)}3.58s 
( 3 p r o t o n s , COOCH ) , 1 .02s (3 p r o t o n s , ClO-CH ) , 0 . 6 8 s 
( 3 p r o t o n s , C13-CH ) , 0 . 9 1 and 0 . 8 ( o t h e r me thy l p r o t o n s ) . 
The same oxime (CCCXXl) was a l s o o b t a i n e d when (CCCXX) was 
t r e a t e d w i t h d i azomethane ( m . p . and mixed m . p , 87*^). 
Beckmann r e a r r a n g e m e n t o f t h e oxime (CCCXXl) 
Beckmann r e a r r a n g e m e n t of t h e oxime (CCCXXl) w i t h 
t h i o n y l c h l o r i d e f o l l o w e d by a l k a l i t r e a t m e n t gave t h e l a c t a m s 
(CCXCVI) (ma jo r ) and (CCCXVIIl) , m . p . and mixed m . p t s . 155° 
and 1 3 5 ° , r e s p e c t i v e l y . 
?8^17 
CHgOO HOOC I K \ ^ 
(CCLXXXVII) (CCCXXl) 
OH 
(CCCXX) 
i 
(CCXCVI) + (CCCXVIII) 
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The exc lus ive formation of the lactams (CCXCVl) and 
(CCCXVIII) from the oxime (CCCXXl) or of (CCCXVIIl) from 
(CCCXX) clesurly showed t h a t the OH group in these oximes,j 
(CCpXXl) and (CCCXX),is away from the more s u b s t i t u t e d carbon 
(ClO) and t h i s could be r a t i o n a l i s e d i n terms of s t e r i c f a c t o r . 
Genera l ly the r i n g A ketoxlmes having no bulky < - s u b s t i t u e n t s 
are obta ined as a mixture of two i somer ic oximes and these 
n a t u r a l l y lead to two i somer ic lactams when sub jec ted to 
Beckmann rear rangement . On the o the r hand, C6-ketoximes 
( r ing B ketoximes) e x i s t i n only one form i n which the OH 
group (of N-OH system) i s away from the m6re s u b s t i t u t e d C5-
and thus g ive only one lactam i n each c a s e . 
I n t e r e s t i n g l y , a t tempted Schmidt r e a c t i o n of methyl 
5 - k e t o - 5 , 6 - s e c o c h o l e s t a n - 6 - o a t e (CX) d id not g ive the c o r r e s -
ponding lac tam, such as (CCCXXIl). S i m i l a r l y , the oximes 
(CCCXXIII) and (CCCXXIV) could no t be obtained from the r e s -
p e c t i v e ke ton ic compounds (CX) and (CVIl) , 
(CCCXXIII) R, CH, 
S^17 
N)OOCH, 
(CX) R, CH, (CCCXXII) 
(CCCXXIV) R, H (CVII) R, H 
The f a i l u r e of (CX) to undergo Schmidt r e a c t i o n or oximation 
once again supported the view t h a t C5-keto funct ion i n (CX) 
i s much more crowded than the C5-keto funct ion i n (CCLXXX^TII). 
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Mass Spectral Studies on Steroidal Compounds 
A. Rings B and A Seco-S-Keto Compounds In the Cholestane 
Ser ies 
The mass spectra of several s t ruc tu ra l l y r e l a t ed r ings 
B and A seco -5-keto compounds, 5-lceto-5,7-seco-6-norcholestan-
7-oic acid (LXXXIV), methyl 5-keto-5,7-seco-6-norcholestan-7-
oate (LXXXIVa), 5-keto-^,6-secocholestan-6-olc acid (CVII), 
i t s methyl es te r (CX), 3(i-acetoxy-5-keto-5,6-secocholestan-6-
oic acid (XCVIIl), 5-keto-5,7-seoo-6-noreholest-3-en-7-oic 
acid (LXXXII ) , methyl 5-keto-5,6-secocholest-3-en-6-oate 
(CCLXXXIX) and 5-keto~4,5-secooholestan-4-oic acid (CXX) have 
been examined. 
S^17 
COOR 
(LXXXIV) R, H 
(LXXXIV-a)R, CH. 
r Jp8^17 
R ' ' ' \ ^ / ^ 
(CVII) R, H; R 
(CX) R, GH3; 
(XCVIII) R, H; R 
^COOR 
' , H 
R' , H 
' , OAc 
(LXXXII) 
^^::::/^ ""coocHg HOOC 
(CCLXXXIX) (cxx) 
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The fragmentat ion pathways suggested a re suppor ted by-
accura t e mass measurements of the s a l i e n t fragment Ions and In 
some oases hy app rop r i a t e metas tab le pectks. In the absence of 
mass s p e c t r a of a p p r o p r i a t e d e u t e r a t e d analogues of the 
compounds under s tudy , these mechanisms should be cons idered 
wi th some r e s e r v a t i o n s . 
The mass spectrum of (LXXXIV)(Plg, l ) gave molecular ion 
peak a t m/e 404 (^26^4:4^3^ followed by o the r s i g n i f i c a n t peaks 
a t m/e 386 (M-fl O), m/e 376 ( M - C O ) , m/e 371 (m/e 386-CHg), 
m/e 360 (M-COg), m/e 358 (m/e 386-CO), m/e 343, ra/e 319, m/e 
275, m/e 273, m/e 264, m/e 247, m/e 246, m/e 245, m/e 233, 
m/e 231 , m/e 163, m/e 161, m/e 135, m/e 133, m/e 121 , m/e 119, 
m/e 112 (base pettk) and lower mass peaks . 
The formation of some of the s a l i e n t fragment i ons has 
been proposed to a r i s e according t o schemes given below. 
m/e 386 
The fragment ion m/e 386 represents the loss of a 
molecule of water from the molecular ion and its composition, 
^26^42*^2* supports this assumption. The loss of a water mole-
cule can be conveniently shown by involving OH portion of the 
COOH group and an appropriate hydrogen, preferably from rela-
122 
tlve position 4 from COOH "; although ketones as such are also 
122 
known to give a molecule of water under e l e c t r o n - i m p a c t . 
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There are only two p o s i t i o n s (C l i ) and (C15), a v a i l a b l e from 
where hydrogen can p a r t i c i p a t e i n 1 , 4 - e l im ina t i on of water 
molecule . As an i l l u s t r a t i o n , C l l - S has been shown t o p a r t i -
c i p a t e i n t h i s e l i m i n a t i o n and t h i s p re fe rence w i l l become 
c l e a r while cons ider ing the genes i s of o the r fragment i o n s . 
Scheme - 39a 
?8^17 
(LX3CXIV') 
'=8'^17 
m/e 386 
m/e 376 (M-CO^ Cpsg^.Oo) 
The l o s s of CO from ke tones i s of common occurrence and 
i n t h i s case i t can be shown to occur according to the following 
scheme. 
Scheme - 39D 
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S^17 
" ^ - ^ 
%^n 
COOH 
(Lxxxrv**) 
COOH 
m/e 376 (C_-H..O„) 23"44*'2^  
m/e 371 (m/e 386-CHj) 
The fragment ion m/e 371 can be sho^ tm to arise by the 
loss of a methyl group from the ion m/e 386, 
m/e 360 (M-CO^; CggH^^O) 
The composition of t h i s fragment ion suggests tha t a 
molecule of CO. i s eliminated from the molecular ion and t h i s 
can be shown according to Scheme 39c* 
Scheme - 39c 
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-co. 
S^17 
\ ^ < ^ 
(LXXXIV!") m. i/e 360 (C^-H. .0) 25 44 
m/e 358 (m/e 386~CO; C^^H.-0) 
The fragment ion m/e 358 obviously r e s u l t s by the l o s s 
of a molecule of carbon monoxide from the fragment ion m/e 386. 
This i s supported by a pronounced metas tab le peak a t ra/e 332. 
Scheme - 39d 
\ X ^ 
m/e 386 m/e 358 (CggH^gO) 
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m/e 275 ^CIQHJ^O) ^^ »/« 247 (C^QHQJ^) 
The fragment ion m/e 275 a r i s e s from the ion m/e 386 
as indicated by a prominent metastable peak at m/e 195 .9 . 
The fragment ion m/e 247, in turn a r i s e s from the ion m/e 275 
as supported by a metastable peak at m/e 221 .8 . Both these 
ionis are shoim to ar i se according to Scheme 39e. 
Scheme - 39e 
98^17 
1 • 8 17 
=0^ ^
 > ( 
\ n s ^
0 + 
-co 
^8^1'7 
m/e 386 m/e 275 
(<=19H31°) 
m/e 247 
^^18«31> 
m/e 112 (C^H^^O) 
The fragment ion peak at m/e 112 c o n s t i t u t e s the base 
peak of the spectrum, which apparently r e s u l t s from McLafferty 
rearrangement involving C5-keto function and an appropriate 
•r-hydrogen e i ther from C8 or Cll or from both. In the absence 
of appropriate deuterated analogue of (LXXXIV), the r e l a t i v e 
contribution of C8 and Cl l hydrogens could not be ascerta ined. 
The genes i s of t h i s fragment ion can be shown according to 
Scheme 39f. 
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Scheme > 39f 
V^17 
0*H 
(LXKXIV«) m/e 112 (C^H^2*^) 
In order to ge t an i d e a about the r e l a t i v e d i s t a n c e between 
C5-keto group and a V -hydrogen a t C8 or O i l , the Dreiding 
model of (LXXXIV) was examined. At the ground s t a t e the 
d i s t a n c e between the oxygen of the C5-keto funct ion and C8 
and C l l hydrogens was much more than the d i s t a n c e r e q u i r e d 
for McLafferty rearrangement to be e f f e c t i v e , i . e . more than 
1.8A°. However, f ree r o t a t i o n about C9-C10 brought both C8 
and Cl l hydrogens i n s i d e l.SA** from the oxygen a t C5-keto 
func t ion . 
The mass spectrum of the methyl e s t e r (LXXXIV-a)(Fig, 2) 
gave molecular ion peak a t m/e 418 (^27^4:6^3^ along with o the r 
peaks a t m/e 400 (M-fl O) , m/e 390 ( M - C O ) , m/e 387 ( M - O C H „ ) , 
m/e 386 (M-CHgOH), m/e 374 (M-CO^) , m/e 371 (m/e 386-CHg), 
m/e 359 (m/e 387-CO), m/e 358 (m/e 386-CO), m/e 343 (m/e 358-
CHg), m/e 333(M-CgH^g), m/e 331, m/e 315, m/e 309, m/e 307, 
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m/e 287, m/e 275 (C^gHg^O), m/e 247 (C^g^g^), m/e 245, 
m/e 231, m/e 219, m/e 217, m/e 193, m/e 166, m/e 163, m/e 161, 
m/e 151, m/e 149, m/e 147, m/e 135, m/e 133, m/e 121, m/e 119, 
m/e 112 (base peak, CJEI^ .^ ) and lower mass peetks. The mass 
spectrum of (LXXXIV-a) can easily be related to that of 
(LXXXIV), A few variations have also been noted and a brief 
comment on them will not be out of place. Some of the fragment 
ions have been suggested to arise according to schemes given 
below. Fragmentations already described in scheme 39 have been 
avoided unless required to bring out some points of difference 
between (LXXXIV) and (LXXXIV-a). 
m/e 387 and m/e 386 (C^^H^^OQ) 
The fragment ion m/e 387 results by the loss of methoi^l, 
group from the molecular ion; further loss of CO will give the 
ion m/e 359, 
Scheme - 40a 
^8^17 %^17 
(LXXXIV-a' ) 
m/e 359 
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The formation of the fragment ion m/e 386 can be shown to 
ar ise by the l o s s of a molecule of methanol from the molecular 
ion which i s analogous to the l o s s of a molecule of water from 
the molecular ion of (LXXXIV). 
Scheme - 40b 
%\7 
(LXXXIV-a") m/e 386 
^8^17 
I t should be pointed out that the l o s s of methyl alcohol from 
(LXXXIV-a) in r e l a t i o n to the l o s s of water from (LXXXIV) i s a 
slower process as i s evident from the peak r a t i o of m/e 386 
and molecular i o n s . In the methyl e s t e r (LXXXIV-a) the r a t i o 
between molecular ion and ion peak m/e 386 i s 1:2 whereas in 
the case of the seco-acid (LXXXIV) i t i s 1:16. 
m/e 374 
Apparently the ion m/e 374 (analogous to ion m/e 360 
from (LXXXIV) occurs by the loss of CO^ from the molecular ion, 
and such a loss, though not commonly encountered, can be shown 
according to Scheme 40c. 
Scheme - 40c 
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\ . ^ O-^ ICH 
Vl7 
(LXXXEV-a«' ) m/e 374 
m/e 307 (C^pHggO^) 
The fragment Ion m/e 307 with the composition CgQH-gO^ 
indicated the l o s s of ring A along with ClO-CH- group. This 
has been shown according to Scheme 40d. 
Scheme - 40d 
S^17 
(LXXXIV-a«) 
H- + ^CH, 
m/e 307' 
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The foraation of the ion m/e 307 shows that the loss of methyl 
alcohol is a slower process; no analogous peak at m/e 293 was 
observed in the spectrum of (LXXXIV). 
m/e 275 (CIQHJIO) 
The ion m/e 275 in t h i s case can a r i s e , in p r i n c i p l e , 
from the ion m/e 386 (m 195.9) as wel l as from the ion m/e 
307 by the l o s s of methyl a lcohol . 
Scheme - 40e 
S^17 
" ^ / ^ 
m/e 386 
S«17 S^17 
m/e 275 m/e 307 
Fragment ions m/e 343, m/e 333 and m/e 247 can be 
shown to ar ise by the l o s s of methyl group from the ion 
m/e 358, by the l o s s of CgH^g (mass unit 85) from the mole-
cular ion and by the l o s s of CO from m/e 275, r e s p e c t i v e l y . 
- 189 
The fragment ion peak at m/e 112 iG'j^^2^) c o n s t i t u t e s 
the base peak of the spectrum as in the case of (LXXXIV) and 
I t s formation need not be repeated here. 
The mass spectrum of (CVIl)(Fig. 3) gave molecular ion 
peak at m/e 418 (CgAgOg) followed by other peaks a t m/e 400 
(M-flgO)* m/e 390 (M-CO) , m/e 385 (m/e 400-CHg), m/e 374 
(M-COg), m/e 372 (M-CO + H^O), m/e 359 (M-CHgCOOH, C^gH^gO), 
m/e 344, m/e 341, m/e 333, m/e 318, m/e 315, m/e 314, m/e 306, 
m/e 305, m/e 291, m/e 289, m/e 287, m/e 277, m/e 273, m/e 265, 
m/e 261, m/e 247, m / e ^ l , m/e 217, m/e 193, ra/e 166, m/e 153, 
m/e 135, m/e 133, m/e 121, m/e 119, m/e 112 (base peak, 
C-H.gO) and lower mass peaks. The mass spectrum of (CVIl) 
can be e a s i l y re la ted to that of (LXXXIV). However, some po ints 
of difference have a l so been observed and these have been 
commented upon. 
m/e 400 (M-H^O) . m/e 372. m/e 289. m/e 261 and m/e 247 
m/e 400 
The formation of t h i s fragment ion can be shown by 
1 ,4-e l iminat ion (cf Scheme 39a) and the ion m/e 372 can be 
shown to be derived from i t . A l t e r n a t i v e l y , 1 , 5 - e l iB ina t ion 
of water from the molecular ion w i l l g ive the ion m/e 400 
and t h i s can conveniently lead to the ions m/e 372, m/e 289, 
m/e 261, and m/e 247. 
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Scheme - 41a 
^8^17 
1,5-E liminati on 
(CVII') 
- 190 -
^8^17 
V^i7 
^8^17 
m/e 400 
^8^17 
-CO 
m/e 289 
1 -CHgsCsO 
%^n 
m/e 372 
m/e 247 
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nt/e 359 .(C25^43^^ 
This fragment ion i s compatible wi th the l o s s of 
CH COOH from the molecular ion ; t he re i s no r a t i o n a l e for 
such a l o s s from (LXXXIV) and (LXXXIV-a), 
Scheme - 41b 
\ . / ^ : COOH 
S"l7 
(CVII") m/e 359 
m/e 333, m/e 318 and m/e 305 
The fragment i o n , m/e 333 r e p r e s e n t s the l o s s of 
CgH^g (mass u n i t 85) from the molecular i o n . Fu r the r l o s s 
of a methyl group w i l l account for the ion m/e 318. The ion 
m/e 305 can be shown to a r i s e by the l o s s of the s ide chain 
(CgH^iy) from the molecular i o n . 
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m/e 112 (C^^»0) 
The fragment ion peak at m/e 112 constitutes the base peak 
of the spectrum. 
The mass spectrum of the methyl ester (CX)(Flg, 4) 
gave molecular Ion peak at m/e 432 (CggH^gOg) along with 
other peaks at m/e 414 ( M ^ O), m/e 401 (M-OCH ), m/e 400 
(M-CHgGH), m/e 399 (m/e 414-CH3), m/e 388 (M-CO^), m/e 372 
(M-CHgOH + CO), m/e 359 (M-CH^COOCHg), m/e 355, m/e 321, 
m/e 319 (M-CgH.^), m/e 289, m/e 261, m/e 247, m/e 231, m/e 
217, m/e 207, m/e 180, m/e 167, m/e 163, m/e 161, m/e 149, 
m/e 147, m/e 145, m/e 135, m/e 133, m/e 121, m/e 119, m/e 112 
(base peak) and lower mass peaks.. The spectrum of (CX) can be 
related to (CVII) and (LXXXIV-a). In this case also the loss 
of methyl alcohol seems tob'e^ slower process than the analogous 
loss of water from (CVIl) and this Is reflected by the ratio of 
molecular ions and m/e 400 peaks. Further a peak at m/e 321 
in (CX) finds no analogous peak at m/e 307 in (CVIl). Excepting 
for these variations the spectra of (CX), (CVIl) and (LXXXIV-a) 
are very similar. 
Scheme - 42a 
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The mass spectrum of (XCVIIl)(Fig. 5) gave no molecular 
Ion peak and the highest mass peak was observed at m/e 416 
(Cp-H^^O ), The other peaks were observed at m/e 411 
(m/e 416-CHg), m/e 398 (m/e 416-^2^), m/e 370 (m/e 398-CO), 
m/e 375 (m/e 4I6-CH2COOH), m/e 331 (m/e 4fl6-CgH^g), m/e 305, 
m/e 273, m/e 247, m/e 193, m/e 179, m/e 177, m/e 175, m/e 166, 
m/e 135, m/e 133, m/e 121, m/e 119, m/e 110 (base peak, C ^ ^ Q O ) , 
m/e 68 (C-H.O) and lower mass peaks. 
m/e 416 (M-CHJCOOH. C^^^^O^) 
The fragment ion m/e 416 r e s u l t s by the loss of a 
molecule of acet ic acid from the molecular ion; ace ta tes 
usually eliminate ace t ic acid by 1,2-elioilnation process . 
There are two p o s s i b i l i t i e s in th i s case, i . e . , i t may involve 
a C2-hydrogen or C4-hydrogen together with C3-*acetate group; 
in the l a t t e r case a more s t ab i l i zed system would r e s u l t . 
Scheme •-43a ^8^17 
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The other peaks can he rationalized hy comparison with the 
spectrum of (CVIl), The hase peak appeared at m/e 110 (C-JH^QO) 
which is analogous to m/e 112 in the spectra of the preceding 
compounds* 
m/e liO (OT^^QO) Scheme - 43b 
^^ :^^ >A'b^ H 
m/e 416 m/e 110 
m/e 68 (C^H^O) 
This fragment ion can he shown to arise from the ion 
m/e 110 according to Scheme 43c. 
Scheme - 43c 
^^^i^/^O/H 
^^^\^%^/' 
^ ^ ^ ^ ' ^ ^ - ^ * ^ 
^ ^ ^ ^ ^ • 
m/e 68 
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The mass spectrum of (LXXXIl)(Fig. 6) gave molecular ion 
peak a t m/e 402 (^26^42^3^ along wi th o ther peaks a t m/e 384 
iU'^Ji)t m/e 369 (m/e 384-CHg), m/e 356 (m/e 384-CO), m/e 317 
(M-CgH^g), m/e 299 (m/e 317-H2O), m/e 282, m/e 289 (m/e 317-CO), 
m/e 275, m/e 247, m/e 233, m/e 231 , m/e 207, m/e 205, m/e 179, 
m/e 177, m/e 163, m/e 161 , m/e 149, m/e 135, m/e 133, m/e 123, 
m/e 121 , m/e 119, m/e 110 (base p e a k ) , m/e 68 and lower mass 
peaks* 
The mass spectrum of (CCLXXXIX)(Fig. 7) gave molecular 
ion pecj£ a t m/e 430 (^28^46*^3^ followed by o the r peaks a t 
m/e 415 (M-CHg), m/e 412 ( M - H ^ O ) , m/e 399 (M-OCHg), m/e 398 
(M-CH3OH), m/e 383 (m/e 398-CH3), m/e 370 (M-CHgOH+CO), 
m/e 357 (M-CHgCOOCJHg), m/e 321, m/e 320, m/e 319, m/e 305, 
m/e 289, m/e 261 , m/e 247, m/e 207, m/e 205, m/e 180, m/e 175, 
m/e 167, m/e 165, m/e 163, m/e 161, m/e 149, m/e 147, m/e 135, 
m/e 133, m/e 121 , m/e 119, m/e 110 (base peak, C - H . Q O ) , m/e 68 
(C.H.O) and lower mass peaks . 
The s p e c t r a of the compounds (LXXXIl) and (CLXXXIX) 
can be c o r r e l a t e d wi th each o the r and in tu rn these can be 
r e l a t e d to (L3CXXEV), 
The mass spectrum of the s eco -ac id (CXX)(Pig. 8) gave 
molecular ion peak a t m/e 418 (CgyH^gOg) along with o the r ion 
peaks a t m/e 403 (M-CHg), m/e 400 ( M - ^ , ^ ) , m/e 385 (m/e 400-
CHg/m/e 403-H2O), m/e 332 (O^^^^o), m/e 317 (m/e 332-CH3), 
00 
(o^^-J^Vec 
CM 
O 
00 
O 
69e 
9Qe-
U£. 
662 
- ^ 
.•M. 
682 — 
9Z2 — 
O 
O 
I 
N 
y 
CVjO 
o 
^ CM 
cvi o 
CM ^ 
U 
O to 
00 
O 
CM 
CO 
.8 
CM 
902-= 
£91— 
6171._ If) 
ro 
CM. 
O 
J 
(0 
in 
CJ^-
CO-
00 
in in-
I o o I I "5" CM 
O 
00 
A ; ! s u s ; u | 3A ! ;B |3y 
X 
X 
X 
c_ C^ ) •i-> 
^ u CM 1) 
0_ to 
F in O O 
CM 
0) 
CO 
O 
CD <u 
O 
CM 
CO 
00 
cn 
+ 
O 
CO 
^i^a .2f i H^^0)86€~ 
esc-
(^H DOODAH D-lAJ)ZQe-
0Z£-
O 
O 
O 
o 
oee-
o 
CO 
^ / — 1 
CO 
I CO / U 
' ^ 
O 
O 
\ y / { > ^ CO O 
^—1 \ p CO 
/ ^
 
I 
00 
{ 
\ / / u 
goe-
692-
o 
CO 
• + 
2 
rvi-
O 
.00 
O 
(U 
lOZ- O c TO 
CM "^ 
o 
08L-
szr 
C 9 r 
6^L-
co 
CO 
CM. 
o 
• CD 
O 
•OJ 
O 
I 
00 
I D -
If) 
00 
OO-
CO 
3 . 0 
00 
- O 
T— 
o 
o oo 
— I 
o 
— I — 
O 
CM O 
CD 
+ 
00 
O 
8 o 
-o 
CO 
CM 
u 
CM 
c o -
in 
GO 
C O — I 
o 
CO 
N 
m 
CM-
CMt 
^ -
ID 
in 
CO 
00 
o 
CM 
00-
in-
co-
co 
8 CO 
—r-
o 
IT) 
T 
"^ 
- f -
o 
CM A i^.sua^ui aAj^eisa 
o 
CM 
CO 
o 
00 
CM 
O 
CM 
(U 
o 
o 
CM 
O 
^^ n 
X 
X 
u 
E 
3 
o 
CO 
(0 
to 
2 
00 
(L) 
C7) 
?- CM 
.o 
00 
l o 
- 196 -
m/e 314 (m/e 332-H O), m/e 305 (M-CQH^^) and lower mass peaks. 
The isomeric acids (CXX ) and (CVIl) show considerable difference 
and some of the pertinent ones have been discussed. 
a/e 332 (c^g^io^^ 
The peak at m/e 332 i s very intense and i t s composition 
as determined by accurate mass measurement was .found to be 
(C-^H^QO), From the composition i t appears that the carboajyllc 
bearing side chain i s l o s t through McLafferty rearrangement 
as shown in Scheme 44a. 
Scheme - 44a 
^8^17 
HOOC 
(cxx) m/e 332 
<'=23B40<'> 
In teres t ing ly the l o s s of CO and CH„COOH d i r e c t l y from the 
molecular ion was not observed in t h i s case in contrast to 
the isomeric acid (CVIl), 
197 -
I t I s pert inent to mention that the cartooxyllc or 
es ter carbonyl In (CVIl), (XCVIIl), (CX), (CCLXXXIX) or (CXX) 
does not seem to take part In the McLafferty rearrangement as 
i s evident from the absence of a s i g n i f i c a n t peak at m/e 60 
or m/e 74, 
- > ^ 
tOH 
CH2=Cr-0R 
m/e 74, R = CH. 
m/e 60, R = H 
From the above d i scuss ion i t can be concluded that the 
mass spectra of (LXXXIV), (LXXOV-a), (CVIl) and (cx) are 
conspicuous by an intense peak at m/e 112 (CJS.^O) and those 
of (XCVIII) (highest mass peak at M-CHgCOOH), ( L X X X I I ) , and 
(CCLXXXIX) by a prominent peak at m/e 110 ( C ^ ^ Q O ) which 
apparently r e s u l t s from McLafferty rearrangement involving 
C5-keto function and an appropriate "T-hydrogen at 08 and C l l . 
This rearrangement leading to aforementioned ions could be of 
diagnost ic value in the character izat ion of such compounds* 
The presence of d i f f erent subst i tuents at 08 does not seem 
to change the fragmentation pat tern , as I s i l l u s t r a t e d by the 
following example. 
- 198 -
(CCXIX) m/e 110 
B» Ring B Enol Lactones 
The mass s p e c t r a of 6-oxa-B-homoeholest-4-en-7-one 
(CXIIl) and 3P>-acetoxy-6-oxa-B-hoittocholest-4-en-7-oue (XCIX) 
have been exandned in d e t a i l and conq;)arison has been made wi th 
the mass spectrum of 6-oxa-B-homocholestan-7-one (XXyi l l ) , 
The mass spectrum of (XXVIIl) has a l r eady been desc r ibed i n 
some l eng th e a r l i e r . 
The mass spectrum of ( c X I I l ) ( F i g . 9) gave molecular Ion 
peak a t m/e 400 (>^2'i^^4'^2^ yith o the r peaks a t m/e 385 (M-CHg), 
m/e 372 (M-CO andM-C^H^), m/e 357 (m/e 372-CHg), m/e 354 
(m/e 372^2©) , m/e 343 (m/e 385-42) , m/e 339 (m/e 354-CH_), 
m/e 330 (m/e 372-42) , m/e 329, m/e 289, m/e 287, m/e 275, 
m/e 259, m/e 247, m/e 245, m/e 241 , m/e 217, m/e 215, m/e 112, 
m/e 111 and lower mass peaks . The spectrum was conspicuous by 
the absence of ion peaks a t m/e 382 (M-H^O) and m/e 318 (base 
peak of XXyi l l ) . 
The formation of some of the fragment i ons has been 
r a t i o n a l i s e d i n Schemes given below* 
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m/e 372 
The fragment ion peak a t m/e 372 i s ve ry i n t e n s e and 
accu ra t e mass measurement showed t h a t t h i s i s composed of 
two e n t i t i e s of the composi t ions CggH^^O (M-CO) and C gH.QO 
(M-CH2=CH2, 70%). 
M-CO (C^^H^^O) Scheme - 4:5a 
'26"44 
^8^17 
(CXIII») 
Vl7 
m/e 372 (CggH^^O) 
~ 200 
The analogous fragment ion froo (300^111) readi ly l o s t r ing A 
(Scheme 29) to provide the ion n/e 318 (base peak)* As there 
i s no ra t iona le for such a break down in t h i s case , no ion 
at m/e 318 was observed. 
MzC^4-^25540!^2) 
The loss of a molecule of ethylene from the molecular 
ion can be shown to occur according to Scheme 45b* 
Scheme - 45b 
^8^17 
(CXIII») 
m/e 372 ^G^^^^QO^) 
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m/e 330 (0^3^30^^ ^^ "^^ ^^^ 
The fragment ion m/e 330 has been sho^m to occur by the 
l o s s of a molecule of ke tene from the ion m/e 372. This i s 
supported by a metas tab le peak a t m/e 292 .7 , 
Scheme - 45c 
^8^17 
-H 
Vl7 
m/e 372 (CggH^QO) m/e 330 (CggHggO) m/e 329 
m/e 289 and m/e 247 Scheme - 45d 
C„H, 
(CXI 11"') 
•CH =C=0 
^8^17 
Vl7 
Vl7 
m/e 247 
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m/e 287. 259 and 241 
These fragment ions represent the loss of the side 
chain (CgH._) from the molecular ion, the ion m/e 372 and 
the ion m/e 354, respectively. 
m/e 112 (GT^^2^) aa^ n/e 111 (C^^^O) 
Both the ion peaks are f a i r l y I n t e n s e and t h e i r g e n e s i s 
can be shown according to Scheme 45e* 
Scheme - 45e 
^8^17 
(CXXII") 
^8^17 
a/e 112 
m/e 111 
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The mass spectrum of (XCIX)(Fig. 10) gave molecular 
ion peak at m/e 458 (^0^46^4:^ with other peaks at m/e 416 
(M-CHgsCsO), m/e 415, m/e 414, m/e 399 (M-CHgCOO), m/e 398 
(M-CHgCOOH), m/e 384 (m/e 399-CHg), m/e 383 (m/e 398-CHg), 
m/e 370 (m/e 398-CO), m/e 355 (m/e 370-CHg), m/e 354, m/e 352, 
m/e 289, m/e 285, m/e 247, m/e 110, m/e 109 and lower mass 
peaks. The formation of some of the salient fragment ions can 
he shown to arise according to schemes given below. 
m/e 416 (M-CH^ =iC=0) 
The formation of this fragment ion m/e 416 ^^2'^4:4!^3^ 
can he shown in two different ways - a molecule of ketene can 
he ejected either from the acetate function or from the € -
lactone moiety or from both. 
Scheme ~ 46a 
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Scheme - 461) 
-CH^=G=0 
Ac(r^^:;^^^^ 
m/e 416 
m/e 399(M-CH^COO) Soheme-46c 
?8^17 
AcO 
(XCIX«') 
m/e 110 ( C ^ J ^ Q O ) and m/e 109 
These two fragment ions can be shoim as a r i s i n g 
from the ion m/e 398. 
Scheme - 46d 
m/e 399 
^8^17 
Vl7 
m/e 110 
m/e 109 
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C. Saturated t -Lactones 
The mass spectra of three isomeric € -lactones» methyl 
5a-oxa-5-keto-5,6-seco-A-homocholestan-6-oate (CCCIl), methyl 
5-oxa-6-keto-4,5-seco-B-homocholestan-4-oate (CCCVl) and 
methyl 6-oxa-5-keto-4,5-seco-B-homocholestan-4-oate (CCCVIIl) 
have also been examined* 
%" l7 
C„H 
OOCH 3 
CHgOOC 
(CCCIl) (CCCVI) (CCCVIII) 
The mass spectrum of (CCCIl)(Pig. ll) gave molecular ion 
peak at m/e 448 (COQHAQO^^) along with other peaks at m/e 433 
(M-CHg) m/e 430 (M-H^O), m/e 420 (M-CO), m/e 417 (M-OCHg), 
m/e 416 (M-CHgOH), m/e 402 (m/e 417-CHg), m/e 401 (m/e 4i6-CHg), 
m/e 363 (M-CgH^g), m/e 289, m/e 247, m/e 128 {C^^^O^), 
m/e 127 (base peak, ^T^H^O^* ™/® ^^^ ®^ *^  lower mass peaks. 
The formation of some of the fragment ions, which throw light 
on the structure, has been considered in the schemes below. 
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m/e 433 
The fragment ion m/e 433 can be best represented by 
the loss of a methyl group from CIO which is next to oxygen 
I 
of the lactone moiety. 
Scheme - 47a 
-CH, 
COOCH, 
^8^17 
OOCH, 
(CCCII') m/e 433 
m^eJ^gSjC^jgOg) 
The ion peak at m/e 128 is very intense and its genesis 
can be rationalised according to Scheme 47b, 
Scheme - 47b 
^8^17 
—H 
(CCCII') m/e 128 
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m/e 127 (C^H^^ ^O ) and m/e 126 
The ion peak a t m/e 127 c o n s t i t u t e s the base peak, of 
the spectrum and seems to be of c o n s i d e r a b l e d i a g n o s t i c v a l u e . 
The formation of t h i s Ion can be shown by cleavage of C10-C9 
bond. 
Scheme - 47c 
?8^17 
<:—> 
(CCCII*) m/e 127 m/e 126 
The formation of the o the r peaks , such a s , m/e 420, m/e 417, 
m/e 416, m/e 289, and m/e 247 has no t been d i scussed s ince the 
mechanisms involved i n s i m i l a r s i t u a t i o n s have a l ready been 
d iscussed e a r l i e r . 
The mass spectrum of (CCCVl)(Pig. 12) gave molecular Ion 
peak a t m/e 448 (CggH^gO^) with o the r peaks a t m/e 433 ( M - C H , ) , 
m/e 430 (M-H^O) , ra/e 420 ( M - C O ) , m/e 417 (M-OCHg), m/e 416 
(M-CHgOH), m/e 402 (m/e 417-CHg), m/e 401 (m/e 4I6-CH3), 
m/e 363 (M-CgH^^), m/e 347 (base peak, G^^^^O^), m/e 335 
( M - C Q H ^ ^ ) , m/e 332 (m/e 347-CHg) and lower mass peaks . The 
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isomeric lactones (CCCIl) and (CCCVl) can easily be disting-
uished by mass spectrometry. The formation of the ion m/e 347 
is of considerable diagnostic value and its genesis can be 
rationalised according to Scheme 48a. 
Scheme - 48a 
<=8=17 
CHgOOC 
(CCCVI') m/e 347 (CggHggO^) 
The mass spectrum of (CCCVIIl)(Flg. 13) gave molecular 
ion pe«Uc at m/e 448 (CggH^gO.) along with other pecdcs at 
m/e 433 (M-CHg), m/e 430 (M-fl^ O), m/e 420 (M-CO), m/e 417 
(M-OCHg), m/e 416 (M-CHgOH), m/e 402 (m/e 417-CHg), m/e 401 
(m/e 416-CHg), m/e 363 (M-85), m/e 348, m/e 335 (M-CQH^^), 
m/e 333 (m/e 348-CHg) and lower mass peaks. A distinction 
between closely related isomeric lactones (CCCVI) and (CCCVIII) 
was thus made possible by mass spectrometry. As was expected^ 
the loss of methyl group in this case (CCCVIIl) was not as 
pronounced as in the case of (CCCVI) or (CCCIl)* . Further 
there is no rationale for the loss of carboxylate bearing side 
chain and therefore no peak at m/e 347 was observed. 
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The fragment Ion m/e 348 appa ren t ly r e s u l t e d by 
McLafferty rearrangement Invo lv ing the carbonyl oxygen of 
the l ac tone moiety and C2-hydrogen, 
Scheme - 49a 
CII^OOC^ ^.CJ>«y 
0 
^8^ i7 
(CCCVIII' ) m/e 348 
F'rom the foregoing obse rva t ions i t has become c l e a r 
t h a t mass spect rometry o f f e r s an e x c e l l e n t means of d i f f e ren-
t i a t i n g between these c l o s e l y r e l a t e d compounds. 
EXPERIMENTAL 
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EXPERIMENTAL 
All melting po ints are uncorrected. I . r . spectra were 
determined in TCBr with a Perkin-Elmer 237 Spectrophotometer. 
N.m.r. spectra were run in CDClg on a Varia i A60 or HA 100 
spectrometer with IMS as internal standard. U.v. spectra 
were determined in 93^ ethanol with a Beckmui DB spectropho-
tometer. Mass spectra were measured in an AEI MS-O mass 
spectrometer using a d i r e c t i n s e r t i o n sample i n l e t system. 
Rotations were determined in CHGl .^ Thin layer chromato-
graphic p l a t e s were prepared from s i l i c a ge l G and sprayed 
with aqueous perchlor ic acid (20^). Ligh.t petroleum re fers 
to a fracti<m of b .p . 60-80 . N.m.r. va lues cure given in 
ppm ( s s s i n g l e t , d=doublet, t s t r i p l e t , br=broad, umesunresolved 
mul t ip le t centred a t , mcsmultiplet centred a t ) . I . r . va lues 
are given in cm" (s^strong, m=medium, brabroad, sh-shoulderi 
wswe€ik). 
3^-Aeeto3:ycholest-5-ene (CCXXVIl) 
A mixture of cho les tero l (lOO g ) , pyridine ( l50 ml) and 
freshly d i s t i l l e d a c e t i c cmhydride (lOO ml) was heated on a 
water bath for 2 hours. A brown solutixm was obtained which 
af ter allowing to cool at room temperature was poured i n t o 
crushed i c e - ^ a t e r mixture with s t i r r i n g . A white p r e c i p i t a t e 
thus obtained was f i l t e r e d under suc t ion , washed with water 
and a ir dr ied . The crude acetate was r e c r y s t a l l i z e d from 
acetone (97 g ) , m.p. 114-15° (Llt .^^^ m.p. 116**). 
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3&~Acet03ty-5«6~secocholestan-5"keto-6»olc acid (XCVIIl) 
To a wel l s t i rred mixture of 36-acetox7cholest--5~ene 
(CCXXVIl)(5i g) and g l a c i a l a c e t i c acid (600 ml ) , a so lut ion 
of chromium tr lox lde (35 g) in 50^ a c e t i c acid (lOO ml) was 
added over a period of 2 hours and the mixture was maintained 
at 55-60° throughout. After complete add i t ion , the mixture 
was s t i r r e d for addit ional 2 hours at the same temperature. 
Iliie excess of chromic acid was destroyed by the addit ion of 
methanol (30 ml) and then a c e t i c acid (400 ml) was removed 
by d i s t i l l a t i o n under reduced pressure . The remedning l iqu id 
was d i luted with water (25 ml) and allowed to stand in the 
cold for 12 hours. The c r y s t a l l i n e 3 ^ a c e t o x y c h o l e s t - 5 - e n -
7-one (LXXVIII) separated as p l a t e s was removed by f i l t r a -
t ion under suct ion and washed with a c e t i c acid (80^, 50 ml) 
( l 6 g ) , m.p. 152-155 . Several recrys ta l l i za t ions from methanol 
ra ised the m.p. to 161-163^ (Li t .*^ m.p. 164**); os„^ 1734s 
Vmax. 
(CHgCOO), 1680s (C=C-C=0), 1630ra (CaC-CaO), 1235s cm'*^(acetate); 
^(lOO MHz) 5 .65s ( l proton, Cg-g) , 4 .7br ( l proton, CgK-fl), 
2 .0s (3 protons , OTgCOO), 1,08s (3 protons , C.^-OTg), 0 .68s 
(3 protons , C^g-OT^), 0 . 7 8 , 0 . 8 2 , 0 .89 (other methyl protons) ; 
M* 442 iC^^^^O^). 
The f i l t r a t e was d i lu ted with 50^ methanol^water (70 ml ) , 
seeded with a sample of the seoo acid (XCVlIl) and placed in 
a re fr igerator for a period of 10-12 days. The seco acid 
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(XCVIIl) which c r y s t a l l i z e d out as a thick green coloured 
mass was f i l t e r e d under suct ion and washed with 75^ a c e t i c 
acid (lOO a l ) . The crude a a t e r i a l (13 g) melted at 116-119 . 
The re crys ta l 11 zed saiBple of the seco acid (XCVIIl) from 
methanol had m.p. 128-130°; C^J^ * 77.5"* {^Ax\'^^'^^^C"^jf + 
77 .9°; m.p. 127-129°) . (Pound: C, 73.32; H, 10 .42 . Calcd. for 
^29^48*^5 ^' '^3.07; H, 10.1556); -^^^^^ 3350-3200br (COOT) , 1738s 
(CH iCOO), 1712s (COOH), 1240s cm"^ ( a c e t a t e ) ; <9(l00MHz), 
9 ,8s ( l proton, disappeared on addit ion of D O , COOH), 5.3br 
( l proton, Cg«<-^)» 2 . 0 s (3 protons , CggCOO), 1.01s (3 protons , 
C.Q-CHg), 0 .7s (3 protons , C^g-CH ) , 0 . 82 , 0 ,91 (other methyl 
protons) . 
Note: The i s o l a t i o n of the seco acid (XCVIII) in the 
c r y s t a l l i n e form often f a i l e d and therefore , attempts were 
made to i s o l a t e the seco acid (XCVIIl) by a l k a l i extract ion 
procedure followed by pur i f i ca t ion by column chromatography 
over s i l i c a g e l . In each case the product obtained was a 
nonorys ta l l i zab le o i l having s imi lar R^ value as that of the 
seco acid (XCVIIl), The product was I d e n t i f i e d as the << ,^ -
unsaturated seco acid (CCLXXXYIIl), I t appears that during 
a lkal ine ex trac t ion and column chromatography, elements of 
a c e t i c acid are e l iminated. 
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Methyl 3R-acetoxy-5~ketO"5,6«'8ecocholestan"6~oate (CCCXyi) 
The seco acid (XCVIIl)(l g) in ether (20 ml) was 
treated with an excess of an ethereal so lut ion of diazomethane 
in the co ld . The react ion mixture was allowed to stand In the 
cold for 30 minutes and the excess of dlazomethane decomposed 
by the addition of d i l u t e a c e t i c ac id . The e therea l so lut ion 
was washed with water, sodium hicarbonate so lut ion (5^) and 
water and dried over anhydrous sodium sulphate . Removal of 
the des lccant and the solvent provided an o i l which was 
c r y s t a l l i z e d from methanol in the cold (O.S6 g ) , m.p. 81-82 ; 
C'^Jl^ * ^^'S® (Lit.*® m.p. 79.2-60.6**; C'^J^ * 64.7**); 
^Blax ^^^® ^92P^3 a»<* C H ^ O ) , 1710s (CO), 1245s ca*"^ 
( a c e t a t e ) ; 5(100 MHz) 5.3br ( l proton, C X - D ) , 3 . 5 5 S (3 protons , 
COOCHg), 2.01s (3 protons , CH COO), 1.01s (3 protons, C.Q-Ca| ) , 
0 .7s (3 protons , C^g-<Mg), 0 .82 , 0 .91 (other methyl protons) . 
3R~Acetoxy"6-oxa-B-homochele8t-4-en-7'->one (XCIX) 
( i ) Reaction of the seco acid (XCVIII) with a c e t i c anhydride^ 
sodium acetate 
The seoq, acid (XCVIIl)(i g) was heated under r e f l u x 
with a c e t i c anhydride (60 ml, freshly d i s t i l l e d ) for 2 hours. 
The react ion mixture was allowed to a t t a i n room teoqserature 
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and freshly fused sodium acetate (oa 60 atg) was added and the 
heating continued for addit ional 4 hours* The a c e t i c ant^dride 
was removed by d i s t i l l a t i o n under reduced pressure and the 
residue d i sso lved in e ther . The e therea l extract was washed 
with water, sodium bicarbonate so lut ion (5%) and water and 
dried over anhydrous sodium sulphate* Removal of the d e s i -
ccant and the so lvent gave an o i l (oa 1 g) which was found to 
be composed of 2 components by t . l * c * I t was chromatographed 
over s i l i c a ge l (20 g; NCL grade) . Each fract ion of 20 ml 
was c o l l e c t e d . Elutlon with l i g h t petroleum provided B-nor-
cholesta-3 ,5~diene (CCXCIIl), c r y s t a l l i z e d from ethanol 
(130 mg), m.p* 76° (Llt .^''* m.p. 76*5-77°); red colour with 
tetranitromethane; -^ s «o^ 1640m cm'* (C=C-C=C); S (60 MHz) 
5*37-6.37br,m (3 protons, Cg-fl, C.-H and Cg-B - v i n y l l c protons ) , 
0 .92s (3 protons , C.jj-q |„) , 0 .7s (3 protons , C;i3-CHg), 0 .86 , 
0.82 (other methyl protons) . 
Elutlon with l i g h t petroleum~ether ( lO: l ) gave the 
enol lactone (XCIX)(400 ng)(homogeneous by t , l * c . ) as a non-
c r y s t a l l l z a b l e g las sy s o l i d g iv ing no reproducible melting 
po int . (Pounds C, 75.70; H, 9 .82 . CggH^gO^ requires C, 75.98; 
H, 10.04^); -)} ^g^ 1770s (C=C-0-C=0, enol lactone carbonyl) , 
1750s (CHjCOO). 1670m (C=C-0), 1240s cm"^ ( a c e t a t e ) ; (S(lOOMHz) 
5 .2-5 .6br (2 protons , AcO-CJ| and C^-H, v i n y l l c proton) , 2.4d 
l ike (2 protons , C^^-H^), 2 .03s (3 protons , CTgCOO), 1.13s 
(3 protons , C^Q-CT^) , 0*7s (3 protons , C.g-OT,), 1 .0 , 0 . 9 2 , 
0.83 (other methyl protons) ; M* 458 i(>29^46^4^* 
- 215 -
( l l ) Reaction of the seco acid (XCVIIl) with a c e t i c 
anhydride-acetyl chloride 
The seco acid (XCVIIl)(l g) was heated under re f lux 
with a c e t i c anhydride (6 ml) and acety l chloride ( 0 . 2 ml) for 
4 hours* The a c e t i c anhydride was removed under reduced 
pressure and the residue was taken up in e ther . The ethereal 
so lut ion was washed with water, sodium bicarbonate so lut ion 
(5%) and water and dried over anhydrous sodium sulphate* 
After usual work up of the ethereal s o l u t i o n , eaa. o i l was 
obtained which was treated with a small amount of methanol 
to destroy the l a s t t races of the a c e t i c anhydride. The 
resu l tant o i l y product (oa 1 g, t . l . c . indicated the presence 
of two components) was chroaatographed over s i l i c a ge l (20 g; 
NCL grade) and e luted in 20 ml f r a c t i o n s . Elut ion with l i g h t 
petroleum gave the dlene (CCXCIIl), which was c r y s t a l l i z e d 
from ethanol ( l33 mg), m.p. and m.m.p. 76** ( L i t . m.p. 
7 6 . 5 - 7 7 ° ) , 
Elut ion with l i g h t petroleum-ether ( lO: l ) gave the 
enol lactone (XCIX) (410 mg) which was characterized by 
comparison with the saaq>le obtained in the previous exper i -
ment ( i . r . , n.m.r. and t . l . c * i d e n t i c a l ) . 
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Methqnolysis of the enol lactone (XCI3C)t Methyl 5-keto~5t 
6"Secocholest~3"en~6-oate (CCLXXlgX). 
The enol lactone (XCIX)(lOO mg) was mixed with a 
so lut ion of sodium methoxide in methanol (prepared by d i s -
solving a small piece of fresh ly cut sodium metal in 15 ml 
of absolute methanol) and the react ion mixture allowed to 
stand at room temperature for 12 hours* I t was d i luted with 
an excess of water, a c i d i f i e d with HCl and extracted with 
e ther . The ethereal so lut ion was washed with water and dried 
over anhydrous sodium sulphate . Removal of the des iccant 
and the solvent afforded the methyl e s t e r (CCLXXXIX) as a 
non c r y s t a l l i z a b l e o i l (ca 60 mg); TS^  230 nm ( log 4 4 . 0 4 ) ; 
^max ^^^^^ (C=C-fl), 1742s (COOCHg), 1685s om"^ (0-0-0=0); 
S(60 MHz) 6.7m ( l proton, Cg-H,^ - to carbonyl group), 5,78d 
(J=l l Hz, 1 proton, C ^ - H ) , 3 ,57s (3 protons , COOCHg), 2.3d 
l ike (2 protons , CHgCOOCHg), 1 .1s (3 protons , C^Q-CHg), 
0.68s (3 protons , Cj^-CH^), 0 . 82 , 0 .9 (other methyl protons) ; 
M 430 ^^2,^^^^* This compound was found to be i d e n t i c a l 
( u . v . , i . r . , n . m . r . , mass, t . l . c . ) with an authentic sample 
of (CCLXXXIX) prepared according to l i t e r a t u r e procedure"* '^^ * .^ 
5-Keto-5«6-secocholest -3-en~6-oio acid (CCLXXXyill) 
The seco acid (XCVIIl)(i g) was d i s so lved in methanol 
(100 ml) and to t h i s , sodium bicarbonate ( l g) was added. 
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The react ion mixture was allowed to stand at room ten^erature 
for 27 hours with occasional shaking. Towards the end of the 
react ion per iod , most of the added bicarbonate had gone in to 
the s o l u t i o n . The react ion mixture was d i luted with water 
(300 ml) , a c i d i f i e d (HCI) and extracted with e ther . The 
e thereal so lu t ion was washed with water and dried over 
anhydrous sodium sulphate. I t provided the acid (CCLXXXVIIl) 
(0 .87 g) as a non c r y s t a l l i z a b l c oil"^ ; ;>y„-_ 232 nm ( l o g e 
(C=C-C=:0). 
4.0)J ^ 3400-3200br (COOT), 1 7 1 0 S (COOH), 1 6 8 5 S cm 
Methyl 5~keto-5.6-'seeocholest~3-^n-"6»oate (CCLXXXIX) 
A so lut ion of the seco acid (CCL]aQCVIIl)(l g) in the 
cold ether (20 ml) was treated with an excess of an ethereal 
so lut ion of diazomethane. After usual work up of the react ion 
mixture, the methyl e s t e r (CCLXXXIX) (0 .8 g) was obtained as 
170 
a homogeneous o i l . The spectral va lues of t h i s compound 
have been reported ecurlier and are the same as obtained for 
the methanolysis product of the enol lactone (XCIX). 
3B"Acetoxy--6~ni trooholest-S-ene 
3R>-Acetoxycholest~5-ene (CCXXVII)(5 g) was covered 
with n i t r i c acid ( s p . g r . , 1 .52, 125 ml) and sodium n i t r i t e 
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(5 g) was gradually added over a period of 1 hour with con-
tinuous stirring. Slight cooling was also affected during 
the course of the reaction and stirring was continued for 
additional 2 hours when a yellow spongy mass separated on 
the surface of the mixture. The mixture was diluted with 
cold water (lOO ml) when a green coloured mass was obtained. 
The whole mass was extracted with ether and the ethereal 
solution washed with water, sodium biccurbonate solution (s^) 
(until the washings were pink) and water and dried over 
anhydrous sodium sulphate. Removal of the desiccant and the 
solvent provided the desired nitro compound as an oil, which 
crystallized from methanol containing traces of acetone 
(3.5 g), m.p. 104** (Lit.^®^ m.p. 102-104®); i5_,„^  1740s 
max 
-1 (CHgCOO), 1515m (C=C-NO ) , i233s cm""^  ( a c e t a t e ) ; M was not 
observed. Highest mass peak was observed at m/e 413 (C-JBE. JfO^; 
ut - CHgCOOH). 
3|3-Acetoxy-5'<-cholestan-6-one (XXVIl) 
3^-Acetoxy-6-nitrocholest -5-ene (3 g) was d i s so lved 
in warm a c e t i c acid ( l25 ml ) . Zinc dust (6 g) was added in 
small port ions with shaking. The suspension was heated under 
r e f l u x for 4 hours and water (6 ml) was added now and then 
during the course of the reac t ion . The hot so lut ion was 
f i l t e r e d , cooled to room temperature and d i luted with an 
excess of i c e cold water. The p r e c i p i t a t e thus obtained was 
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extracted with ether and the e therea l so lu t ion washed with 
water, sodium bicarbonate so lut ion (lO%) and water and dried 
over anhydrous sodium sulphate . Evaporation of the so lvent 
gave the des ired ketone (XXVIl) as an o i l which c r y s t a l l i z e d 
from methanol ( 2 . 1 g ) , m.p. 128-129** (Lit.^®^ m.p. 127-128®). 
3K>-Acet03cy-5g<.-bromocholestan-6-one 
To a cooled so lut ion of 3j i-acetoxy-5X-cholestan-6-
one (XSVII)(2 g) in ether (20 ml) and a c e t i c acid (5 ml ) , 
bromine so lut ion ( l . l g of bromine in 15 ml of a c e t i c acid) 
was added gradual ly . Few drops of HBr (48$S) was added to 
cata lyse the r e a c t i o n . The desired bromoketone s tar ted 
c r y s t a l l i z i n g out from the react ion mixture when about ha l f 
of the bromine so lut ion was added. The bromo ketone was 
f i l t e r e d and r e c r y s t a l l i z e d from chloroform-ether mixture 
(1 .2 g ) , m.p, 162-164° (Ut .^®^ m.p. 162®)j -y^,^^ 1735s 
(CHg-CO-O), 1720s cm'^ (CO); 6(100 MHz) 5.35br ( l proton, 
Cg-^-H), 2.3d (2 protons, G^-H_), 2 .03s (3 protons , C^gCOO), 
1,0s (3 protons , C^Q-CH ) , 0 ,7s (3 protons , C.g-qa_) , 0,92^ 
0 ,83 (other methyl protons) , 
3E>-Acetoxycholest-4-en-6-one (CLIVIl) 
A so lut ion of 3^acetoxy-5o(-bromocholestan-6-one 
(2 g) in pyridine (20 ml, freshly d i s t i l l e d over s o l i d KOH) 
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was heated under re f lux for 8 hours under anhydrous condi t ions . 
The react ion mixture iras poured i n t o i c e cold water, a c i d i f i e d 
(HCI) and extracted with e ther . The e thereal liQrer was washed 
success ive ly with water, d i l u t e HCI, water, sodium bicarbonate 
so lut ion {5%) and water and dried over anhydrous sodium s u l -
phate. Removal of the solvent gave an o i l which c r y s t a l l i z e d 
from methanol to give the ketone ( C L s y i l ) ( i , 3 g ) , m.p. 108-110** 
(Lit.*®^ m.p. 110^); M* 442 (C29H4g03). 
Attempted Baeyer-Villig;er Oxidation of 3B-acetoxycholest -
4-en-6-one (CLgyil) 
To a so lut ion of the ketone (CLX\ril)(2 g) i n chloroform 
(lO ml) , a chloroform so lut ion of perbenzoio acid ( l to 2.5 
mole equ iv . ) and a few c r y s t a l s of p-toluenesulphonic acid 
was added and the react ion mixture allowed to stand at room 
temperature for 96 hours. The progress of the react ion was 
monitored by t . l . c . The react ion mixture was poured i n t o i c e 
cooled water and extracted with ether . The ethereal layer 
was washed with sodium bicarbonate so lu t ion (5^) and water 
and dried over anhydrous sodium sulphate . Removal of the 
solvent gave an o i l (ca 1.9 g ) . T . l . c . of ^ e crude product, 
in each case , indicated the presence ^d&«^veral components 
and none of the components was o^f | !^able with the enol 
lactone (XCIX). 
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3^Chl orocholest-5-ene 
Freshly pur i f ied thionyl chloride (75 ml) was added to 
cholesterol (lOO g) a t room temperature. A vigorous react ion 
ensued with the evolution of gaseous products . When the react ion 
slackened, the mixture was gently heated at a temperature of 
55-60 on a water bath for 30 minutes and then poured in to cold 
water with s t i r r i n g . The yellow sol id thus obtained was f i l t e r e d 
under suct ion, washed thoroughly with cold water and a i r d r ied . 
Re c r y s t a l l i z a t i o n from acetone gave 315-chlorocholest-5-ene 
(94 g ) , m.p. 96-97° (Lit.^®* m.p. 96-97°)(posi t ive Be i l s t e in 
t e s t and yellow colour with te t rani t romethane) : s< 1640w (C=sC), 
715m cm""^  (C-Cl)j 6^  (lOO MHz) 5,32m ( l proton, Cg-H, v iny l l c 
p ro ton) , 3.7br ( l proton, W- = 18 Hz, CgO<-H, axia l proton)^^^, 
1,02s (3 pro tons , C^Q-CH^) , 0 . 6 7 S (3 protons , C.g-CH„), 0.82, 
0.89, 0,91 (other methyl pro tons) ; M"*" 404/406 (3:l)(C27H^gCl). 
Cholest-5-ene (CCXCIV) 
3fe-Chlorocholest-5-ene (lO g) was dissolved in warm 
amyl alcohol (230 ml) and sodium metal (20 g) was added to the 
solution with continuous s t i r r i n g over a period of 8 hours. 
The react ion mixture was warmed occasional ly. When a l l the 
sodium had dissolved, the react ion mixture was poured in to 
d i l u t e hydrochloric acid and the ac id i f ied solut ion allowed 
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to stand over night at room temperature* A white c r y s t a l l i n e 
s o l i d thus ohtained was f i l t e r e d under suc t ion , washed 
thoroughly with water and a i r -dr i ed . The crude product was 
recrystal11zed from acetone to furnish choles t -S-ene ( 8 . 3 g ) , 
m.p. 94** (Lit.^®^ 89 -91° ) ; ^^^ 1640w cm""^  (C=C); (S (60 MHz) 
5.22m ( l proton, Cg-H, v l n y l l c proton) , 0 .94s (3 protons , 
C^Q-CHg), 0.68s (3 protons , C^g-OTg), 0 . 8 3 , 0 .9 (other methyl 
protons); M* 370 (Cg^H^g). 
Chromic acid oxidation of c h o l e s t - 5 - e n e : 5 - K e t o - 5 , 6 -
8eeocholestan-6-o ic acid (CVIl) and chole8t-5-en-7-one(LXXXIIl) 
Cholest-5-ene ( l 3 g) was d i s so lved in warm a c e t i c acid 
(700 ml) and to th i s a so lut ion of chromium tr iox ide ( i 6 g) 
in 50^ a c e t i c acid (50 ml) was added with continuous s t i r r i n g 
over a period of 2 hours. After the complete addit ion of 
chromic acid s o l u t i o n , the react ion mixture was s t i r r e d at 
70-75 for addit ional 2 hours. The excess of chromic acid 
was destroyed by addition of methanol (20 ml) . The bulk of 
the a c e t i c acid was removed by d i s t i l l a t i o n under reduced 
pressure when a green v i scous material was obtained. I t was 
extracted with ether (3 x 150 ml) and the e thereal so lut ion 
was washed with water and then extracted with sodium hydroxide 
so lut ion (lO%, 4 X 50 ml) . The ether so lu t ion was washed 
with water and dried over anhydrous sodium sulphate . Removal 
of the des iccant and the solvent provided choles t -5 -en-7-one 
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( L X X X I I I ) , which was pur i f i ed by column chromatography over 
s i l i c a ge l (60 g; NCL grade)(2 .5 g ) , m.p. 127-130** (Llt.^®® 
m.p. 125-129®); ^^ ^^ ^^  1688s cm"^ (c=C-C=p). 
The combined a lka l ine extract was a c i d i f i e d with 
hydrochloric acid and the l iberated organic acid was extracted 
with e ther . The e thereal so lut ion was washed with water and 
dried over anhydrous sodium sulphate* After usual work up 
of the ether so lut ion an o i l (ca 5 g) was obtained. This was 
puri f ied by column chromatography over s i l i c a ge l (lOO gj 
NCL grade) . The puri f ied acid (CVIl) was obtained as a 
v i s cous o i l (3 .5 g) (homogeneous by t . l . c ) ; -^^^g^ 3400-
3200br (COOH), 1715s, 1705s cm"^ (C=0, COOH); S(60 MHz) 
10 .6s ( l proton, disappeared on addit ion of D O , COOH), 
2 .3 umc (4 protons, COCB.^ and CH-COOH), 1 .0s (3 protons , 
C^g-CHg), 0 .7s (3 protons , C^g-CHg), 0 . 8 2 , 0.90 (other 
methyl protons); M* 418 (CgjH^gOg). 
Methyl 5 -keto-5 .6 -secochole8tan-6-oate (CX) 
The seco acid (CVII)(500 mg) was d i s so lved in ether 
and the so lut ion cooled in an i c e bath. To t h i s , excess of 
an ethereal so lut ion of diazomethane was added t i l l a ye l low 
colour p e r s i s t e d . The react ion mixture was kept in the co ld 
for 15 minutes and the excess of diazomethane decomposed by 
d i l u t e a c e t i c ac id . The ethereal so lut ion was washed with 
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water, sodiun bicarbonate so lut ion (5^) and water and dried 
over anhydrous sodium sulphate. Remoyal of the so lvent 
provided the desired methyl e s t e r (C3C), which c r y s t a l l i z e d 
from methanol in the cold (400 mg), m.p. 102-103 (L i t . 
m.p. 102-103®); >^^^^ 1735s (COOCHg), 1708s cm""^  (C=0); 
5(lOO MHz) 3.56s (3 protons , COOCH )^, 2 .2 umc ^ protons , 
COCHg and CHgCOOCHg), 1 .0s (3 protons , Cj^Q-CHg), 0 .68s 
(3 protons , C^g-OTg), 0 . 8 3 , 0 ,9 (other methyl protons) ; 
M* 432 (CggH^gOg). 
6-Oya-B-homoehole8t-4-en-7-one (CXIII) 
(l) Reaction of the seco acid (CVIl) with acetic anhydride-
sodium acetate 
The seco acid (CVIl)(l g) and acetic anhydride (45 ml, 
freshly distilled) were mixed together and the mixture heated 
for 2 hours under reflux. It was allowed to attain room 
temperature and freshly fused sodium acetate (ca 70 mg) was 
added and the heating continued for additional 4 hours. The 
acetic anhydride was removed by distillation under reduced 
pressure and the residue taken up in ether. The ethereal 
solution was washed with water, sodium bicarbonate solution 
(5^) and water and dried over anhydrous sodium sulphate. 
Removal of the solvent gave an oil which was warmed with a 
small amount of methyl alcohol to destroy the remaining traces 
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of a c e t i c anhydride. The resu l tant o i l (ca 1 g) showed the 
presence of 2 components hy t . l . c . I t was chromatographed 
over s i l i c a ge l (20 gj NCL grade) . Each fract ion of 20 ml 
was c o l l e c t e d . Eluates from l i g h t petroleum gave B-norcholes t -
5-ene (CIIC), which c r y s t a l l i z e d from methanol (150 mg), m.p. 
and m.m.p.*^^ 68**, p o s i t i v e tetranitromethane t e s t ; ^^^^^ 3030w 
(CaC-H), 1625w cm"* (CaC)} S ( 6 0 MHz) 5.28d l i k e ( l proton, 
Cg-H, v i n y l l c proton) , 1 .0s (3 protons , C^Q-OT^) , 0 .68s 
(3 protons , C.g-OTg), 0 , 9 3 , 0.82 (other methyl protons) ; 
M* 356 (C26H44). 
Elutlon with l i g h t petroleum-ether ( lOs l ) provided the 
enol lactone (CXIIl) , which c r y s t a l l i z e d from l i g h t petroleum 
(380 mg), m.p. 93-94** (Found: C, 80 .77; H, 10 ,82 . ^27^44^2 
requires C, 8 1 . 0 ; H, 11 ,0^) ; i5„«^ 1772s (CaC-0-CaO. enol 
lactone carbonyl) , 1668s cm"* (C=C-0); S(60 MHz) 5 ,53t 
( l proton, C.-H, v i n y l l c proton) , 2,4 umc (4 protons , Cg-H_ 
a l l y l i c to C.-C. double bond, and C^ -Hg), 1 .0s (3 protons , 
CjQ-CHg), 0.73s (3 protons , C^g-OTg), 0 , 9 3 , 0 .83 (other methyl 
protons); M* 400 (CgTH^^O^). 
( i i ) Reaction of the seco acid (CVIl) with a c e t i c anhydride-
ace ty l chloride 
A mixture of the seco acid ( l g ) , a c e t i c anl^dride 
(6 ml, freshly d i s t i l l e d ) and acety l chloride (ca 0 .2 ml) 
was heated under r e f l u x for 4 hours. The excess of the a c e t i c 
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anhydride was removed by d i s t i l l a t i o n under reduced pressure 
and the residue worked up i n the manner previously described 
for (XCVIIl). Column chromatography of the crude product gave 
B~norcholest>5-ene (CIX) (135 mg), m.p. and m.m.p. 68-69*^ and 
the enol lactone (CXIIl) (390 mg), m,p. &ad m.m.p, 93-94^. 
Methanolysis of the enol lactone (C3IIl)tMetfayl 5-keto~5. 
6-secochole8tan"6«'Oate (CX). 
The enol lactone (CXIII) (60 mg) was treated with 
sodium methoxide in absolute methanol and the react ion mixture 
kept at room tea|>erature for 12 hours. I t was worked up in the 
manner described for (XCIX) to g ive the methyl e s t e r (cx) 
(50 mg). The crude product was pur i f i ed by column chromato-
graphy over s i l i c a ge l (5 gj NCI* grade) . Each f rac t ion of 
15 ml was c o l l e c t e d , S lu t ion with l i g h t petro leum-ether(5: l ) 
gave the pure methyl e s t e r (CX)(35 mg), m.p. and m.m.p. 
102-103 , I t was found to be i d e n t i c a l in a l l other respec t s 
with the methyl e s t e r obtained by methylation (diazomethane) 
of the seco acid (CVIl). 
6-Nitrocholest-5-ene 
A suspension of f i n e l y powdered cho les t -5 -ene (CCXCIV) 
(3 g) in g l a c i a l a c e t i c acid was s t i r r e d at room temperature 
for 5 minutes. Fuming n i t r i c acid ( s p . g r . 1 ,5 , 10 ml) was 
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rapidly added and the s t i r r i n g continued for 2 hours* The 
temperature of the reac t ion mixture was maintained between 
20-25^ hy external coo l ing . The react ion was then d i lu ted 
with cold water when a ye l low s o l i d separated. I t was 
c o l l e c t e d by f i l t r a t i o n under suc t ion , washed with water and 
a i r -dr i ed , R e c r y s t a l l i z a t i o n from methanol furnished the 
des ired compound ( i . 8 g ) , m.p, 117-118® (Lit.^®® m.p, 117-118**); 
l5max ^ ^ * ^ iO'^C)* i505m cm""^  (C=C-N02); M* 415 (Cg^^gNO^). 
5o<-Cholestan-6-one (XXVl) 
6-Nitrocholest -5-ene (3 g) was d i s so lved i n warm 
g l a c i a l a c e t i c acid (lOO ml) and to t h i s , z inc dust (6 g) 
was added in small por t ions . The suspension was heated under 
re f lux for 3 hours and 12 ml of water was added now and then 
during the course of the r e a c t i o n . The so lut ion was f i l t e r e d 
and the residue washed with warm a c e t i c acid (2 x 10 ml) . The 
f i l t r a t e was d i lu ted with water t i l l a turbidi ty developed 
and the mixture was allowed to stand at room temperature for 
24 hours. The c r y s t a l l i n e material thus separated was 
f i l t e r e d under suctlcm and washed thoroughly with water. 
Recrys ta l l i za t ion from ethanol gave the des ired ketone (XXVl) 
(1 .8 g ) , m.p. 97-98** (Lit,^®^ m.p, 95-96**); -^^^ 1705s om"^ 
(CaO); M* 386 (C^^^gO ) . 
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5<-Bromocholestan~6-one 
A so lu t ion of 5<<-cholestan-6-one (Xayi)(6 g) i n a c e t i c 
acid ( l8 ml) and ether (90 ml) was cooled in an i c e bath. 
Bromine so lut ion ( 4 . 1 g of bromine i n 38 ml of a c e t i c acid) 
was added dropwise to the cooled so lut ion of the ketone (XXVl). 
Pew drops of HBr (48^) was added to cata lyse the r e a c t i o n . 
After the complete addit ion of the bromine s o l u t i o n , the 
desired bromo ketone, which prec ip i ta t ed out, was f i l t e r e d 
under suction and r e c r y s t a l l l z e d from chloroform-ether mixture 
(3 .6 g ) , m.p. 102** (Llt .^^^ m.p. 102**). 
Cholest-4~en-6-one (CXLl) 
A mixture of 5c<-bromocholestan<-6->one (3 g) and pyridine 
(30 ml, freshly d i s t i l l e d ) was heated under r e f l u x for 8 hours 
under anhydrous condi t ions . The react ion mixture was poured 
i n t o cold water, a c i d i f i e d with hydrochloric acid and extracted 
with ether . Usual work up of the e therea l so lut ion gave the 
ketone (CXLl), which was c r y s t a l l i z e d from methanol ( 2 . 1 g ) , 
m.p. 107-109** (Llt.^'^^ m.p. 108-109°) . 
Attempted Baeyer-Vi l l iger oxidation of oho les t -4 -en-6-one (CXLl) 
To a so lut ion of the ketone (CXLl)(2 g) in chloroform 
of 
(20 ml ) , a chloroform solut ioi \ /perbenzoic acid ( l to 2.5 mole 
equlv . ) was added. The reac t ion was cata lysed by a few c r y s t a l s 
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of p-toluenesulphonic ac id . The react ion ndxture was kept at 
room temperature for 96 hours. The progress of the react ion was 
pursued by t . l . c . I t was poured i n t o Ice cold water and worked 
up In the manner described for (CLXVIl). An o i l y product 
thus obtained was found to be a mixture of several components 
( t . l . c ) . Only one of the products appeared to be the des ired 
e n d lactone (CXEIl), the I s o l a t i o n of which by conventional 
column chromatography did not prove to be encouraging. 
6-0xa-B«-homocholesta-2,4-dien-7--one (CCXC) 
( i ) Reaction of the seco ac id , 5-keto-5y6-8ecocholest~ 
3-en-6-o ic acid (CCLXXiyill) with a c e t i c anhydride-
sodium acetate 
The seco acid (CCL3Qa[VIIl)(l g) was heated under 
ref lux with a c e t i c anhydride (60 ml, freshly d i s t i l l e d ) for 
2 hours. After allowing the react ion mixture to a t t a i n room 
temperature, freshly fused sodium acetate (ca 60 mg) was 
added and the heating continued for addit ional 4 hours. The 
a c e t i c anhydride was removed by d i s t i l l a t i o n under reduced 
pressure and the residue worked up i n the usual manner. I t 
provided an o i l (ca 1 g) which was found to be a mixture of 
2 components ( t . l . c . ) . The o i l was subjected to column 
chromatography over s i l i c a ge l (20 g; NCL grade) . Each 
fract ion of 20 ml was c o l l e c t e d . Elution with l i g h t petroleum 
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provided B - n o r c h o l e s t a - 3 , 5 - d i e n e (CCXCIII), which c r y s t a l l i z e d 
from e thano l (150 mg), m.p. and m.» ,p , 76 ( L i t . m.p« 
76.5-77**). 
E l u t i o n with l i ^ h t pe t ro l eum-e the r ( l O : l ) gave the 
d ienol l ac tone (CCXC) as an o i l (300 mg, homogeneous by t . l . c ) . 
(Found: C, 8 1 . 2 ; H, 1 0 . 6 . ^21^4:2^2 ^^^^^''^^ ^* 8 1 . 4 ; H, 10 .55^ ) ; 
^ 270 nm ( log 6 4 . 0 1 ) ; ->s„„^ 1766s (0=0-0=0-0-0=0, d i eno l 
l a c tone c a r b o n y l ) , 1665s (C=C-0), 1650m cm"^ (0=0); &(60 MHz) 
5 . 4 - 6 . l b r , m (3 p r o t o n s , Cg-H, O^-H, and 0^-H, v i n y l i c p r o t o n s ) , 
2.4m (4 p r o t o n s , O . - H . - a l l y l i c methylene and 0^ -H- , <<-
methylene to a carbonyl g r o u p ) , 1.05s (3 p r o t o n s , C . Q - C H „ ) , 
0.7s (3 p r o t o n s , C.g-CHg), 0 , 9 1 , 0 .8 (o the r methyl p r o t o n s ) ; 
M* 398 (CgTH^gOg). 
( l l ) React ion of the seco ac id (CCLXXXyill) wi th a c e t i c 
anhydr ide -ace ty l c h l o r i d e 
A mixture of the seco a c i d (CCLXO;VIIl)(l g ) , a c e t i c 
anhydride (6 ml, f r e sh ly d i s t i l l e d ) and a c e t y l c h l o r i d e 
(ca 0 .2 ml) was hea ted under r e f l u x for 4 hou r s . The excess 
of the a c e t i c anhydride was removed by d i s t i l l a t i o n under 
reduced p r e s s u r e and the r e s i d u e worked up i n the manner 
desc r ibed for (XCVIII). The column chromatography of the 
crude product gave B - n o r c h o l e s t a - 3 , 5 - d i e n e (C0XCIIl)( l50 mg), 
m.p. and m.n.p. 76^ and the d i eno l l ac tone (COXO) as an o i l , 
which was found t o be i d e n t i c a l wi th a sample of (CCXC) 
obtained in the preceding exper iment . 
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Methanolysis of the dlenol lactone (CCXC);Methyl 5-keto~5, 
6-secocholest~2--en~6-oate (CCXCiV) 
The dlenol lactone (CCXC)(±00 mg) was treated with 
sodium methoxide in methanol etnd the react ion mixture kept at 
room temperature for 12 hours. I t was d i lu ted with water, 
ac id i f i ed (HCI) and extracted with e ther . After usual work 
up of the ethereal e x t r a c t , an o i l (ca 100 mg) was obtained 
which was chromatographed over s i l i c a ge l (5 g; NCL grade) . 
Each fract ion of 10 ml was c o l l e c t e d . E lua te s from l i g h t 
petroleum-ether ( lO: l ) gave the methyl e s t er (CCXCV)(60 mg, 
homogeneous by t . l . c ) . (Pounds C, 78 .0; H, 10 .52 . CggH.gO^ 
requires C, 78.14; H, 10.69^); NS ««^ 3035w (CsC-H), 1740s 
^^  max 
(COOCHg), 1708s (C=0), 1636w (C=C); U.v. spectrum was f e a t u r e -
l e s s in the region 220-360 nm., £ (^^ MHz), 5.6mc (2 protons , 
Cg-H and Cg-H, v i n y l i c pro tons ) , 3 .6s (3 protons, COOCT[„), 
2,35 umc (6 protons, C.-H^, C^-go and C^-H.), 1,0s (3 protons , 
C^Q-CHg), 0 .68s (0^3-053)» 0«9» 0»82 (other methyl protons) ; 
M* 430 (CggH^gOg). 
Acid-catalysed isomerizat ion of (CCXCV) to iCGhXXXLX) 
The methyl e s t e r (CCXCV)(lOO mg) was d i s so lved in 
absolute methanol (30 ml) and to t h i s a few drops of cone, 
sulphuric acid was added and the mixture heated imder re f lux 
for 1 hour. The react ion mixture was then poured i n t o i c e 
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cooled water and extracted with e ther . The e therea l so lut ion 
was washed thoroughly with water and dried over anhydrous 
sodium sulphate. Removal of the des lccant and the solvent 
gave an o i l which was treated with diazomethane in e ther . 
Usual work up of the react ion mixture followed toy column 
chromatography over s i l i c a ge l gave (GCLJQCO:2:)(ca 55 mg), 
which was found to be i d e n t i c a l with an authentic sample of 
(CCLJXXLX) in a l l r e s p e c t s . 
5<<-- and 5fi-Chlorocholestanes 
Cholest-S-ene (CCXCIV)(2 g) was d i s so lved in chloroform 
(80 ml) and dry hydrogen chloride gas was passed slowly through 
the so lut ion for 4 hours at room ten^erature. The so lu t ion was 
kept overnight and the chloroform was removed by d i s t i l l a t i o n 
under reduced pressure . The o i l y residue was c r y s t a l l i z e d 
from acetone to give a mixture of 5<<- and 5<^-chlorocholestanes 
(1 .3 g ) , m.p. 96^ (Llt.^®® m.p. 97®), 
In one or two experiments* a compoimd, m.p. 121 was 
also obtained along with 5<<- and 5^-chlorocholestanes . This 
was i d e n t i f i e d as 5«(»6^dichlorocholestane by elemental 
a n a l y s i s , spectral propert ies and i t s conversion to c h o l e s t -
5-ene. (Pound: C, 73.60; H, 1 0 , 5 , Calcd. for C.„H..C1„ 
C, 73,63; H, 10.45%); 5"(60MHz) 4,33d,d ( l proton, Cg-H, 
''C6c<-H, C7(?>^= 2,5 Hz, Jcg^_H^ 07^^"^ ^ ^^^» ^'^^s (3 protons , 
CjQ-CHg), 0.73s (3 protons , C^^-CB.^), 0 . 95 , 0 ,90 , 0,82 (other 
methyl protons ) . 
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Treatment of the dlchloro compound, m.p. 121 with z inc dust 
5o(,6^-Dlchlorocholestane ( l g ) was d i s so lved in a 
mixture of ether (25 ml) and a c e t i c acid (5 ml) and to the 
resu l tant s o l u t i o n , zinc dust (2 g) was added in small 
port ions over a period of 10 minutes with shaking. The 
react ion mixture was allowed to stand at room temperature 
for 1 hour with frequent shaking. Zinc dust was removed by 
f i l t r a t i o n and the f i l t r a t e washed with water, sodium b i c a r -
bonate so lut ion (5^) and water and dried over aniQrdrous sodium 
sulphate. Removal of the des iccant and the solvent provided 
chole8t-5-ene (0 .8 g ) , m.p. and m.m.p. 93-95^. 
5 g(<6fi-Di*chlorochole8tane 
Through a so lut ion of cholest -5-^ne ( l g) in chloroform 
(60 ml ) , dry chlorine gas was passed for about 2 hours and the 
react ion mixture kept overnight at room temperature. The 
solvent was removed by d i s t i l l a t i o n under reduced pressure 
and the res idue c r y s t a l l i z e d from ace tone-ether mixture to 
give 5<<,6^dichlorocholestane (O.Sl g ) , m.p, and m.m.p. 121**, 
Cholest-4-ene 
A so lu t ion of 5«<- and 5^-chlorocholestanes (2 g) i n 
pyridine (20 ml) was heated under re f lux for 7 hours. The 
react ion mixture was cooled, d i luted with cold water and 
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extracted with e ther . The ethereal extract was washed s u c c e s -
s ive ly with water, d i l u t e hydrochloric ac id , water, sodium 
bicarbonate so lu t ion (5%) and water and dried over anhydrous 
sodium sulphate. Hemoval of the solvent gave choles t -4 -ene which 
was c r y s t a l l i z e d from methanol-ether mixture ( 1 . 3 g ) , m.p. 80-82** 
(Lit.^^^ m.p. 83®); ^^^ 3020w (CaC-H), 1660w cm"^ (CaC); 
6(60 MHz) 5.22m ( l proton, C^-g, v i n y l l c proton) , 1,1s 
(3 protons, C^Q-CH ) , 0 .68s (3 protons , C.g-CH^), 0 .33 , 0,92 
(other methyl protons) ; M"** 370 {^27^46^* 
3R-Hydroxy-5o(,6^-dlbromoGholestane 
To a so lut ion of cho le s tero l (5 g) in ether (30 ml) 
was added a bromine so lut ion ( 0 , 9 ml of bromine in 20 ml of 
a c e t i c acid containing 0 .2 g of fused sodium a c e t a t e ) . The 
so lut ion turned ye l low and promptly se t to a s t i f f p a s t e . 
The mixture was cooled to 20° and s t i r r e d with a g l a s s rod 
for about 5 minutes to ensure complete c r y s t a l l i z a t i o n . The 
product was c o l l e c t e d by f i l t r a t i o n under suct ion and washed 
with cooled a c e t i c ac id . The a ir -dr ied product (6 .9 g) 
melted at 112-113** (Lit.^®^ m.p. 113**). 
5o<, 6b-Dibr omo cho_le s t an-3-one 
The uncrysta l l !zed cho le s t ery l dibromlde (6 .3 g) was 
suspended in acetone (150 ml) in a three-necked round bottomed 
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f l a s k f i t t e d with a s t i r r e r and a dropping funnel* The 
184 
suspension was cooled in an i c e ba th and Jones ' r eagen t 
(iO ml) was added dropwise , wi th s t i r r i n g , over a pe r iod of 
30 minutes . The temperature of the r e a c t i o n mixture was 
maintained between 0-5^ by e x t e r n a l c o o l i n g . After the a d d i -
t i o n was complete , s t i r r i n g was cont inued for 15 minutes and 
cold water (200 ml) was added. The s o l i d p roduc t was c o l l e c t e d 
by f i l t r a t i o n under s u c t i o n , washed thoroughly with wa te r , and 
methanol (ca 40 ml) and a i r - d r i e d (5 g ) , m.p. 73-75^(decon5),) 
(Li t .*®^ m.p. 73 -75° ) . 
Chole s t - 5 - en -3 -one 
To a s o l u t i o n of 5t^,6^-dibromocholestan-3-one (5 g) 
i n e t h e r (lOO ml) and a c e t i c ac id (30 m l ) , z inc dus t (7 g) 
was added i n small p o r t i o n s dur ing 20 minutes with cont inuous 
shaking . After the a d d i t i o n was complete the mixture was 
shaken for a d d i t i o n a l 10 minutes and z inc dus t was f i l t e r e d 
under s u c t i o n . The f i l t r a t e was washed with wa te r , sodium 
b ica rbona te s o l u t i o n (5St) and water and d r i e d over anhydrous 
sodium s u l p h a t e . Evaporat ion of the so lven t gave c h o l e s t -
5-en-3-one as an o i l , which c r y s t a l l i z e d from methanol (3 g ) , 
m.p. 128-129° (Ll t .^®^ m.p. 129° ) . 
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Cholest-4-en~3-one ( L I ) 
A solut ion of cholest-5-en-3-one (5 g) in ethanol 
(50 ml) containing oxalic acid (6 g) was heated under re f lux 
for 15 minutes. The react ion mixture was poured in to water 
and extracted with e the r . The ether ex t r ac t was washed with 
water, sodium bicarbonate solut ion {5%) and water and dried 
over sodium sulphate (anhydrous). The oi ly residue obtained 
af ter evaporation of the solvent was c rys t a l l i z ed from ethanol 
to give cholest-4-en-3-one (LX) (3,8 g ) , m.p, 80-82° (L i t . 
m.p. 81-82°), 
Lithium aluminium hydride-aluminium chloride reduction of 
cholest-4-en-3-one (LX) 
To a well s t i r r e d mixture of LiAlH. (2 g) and anhydrous 
AlClg (7 g) in sodium dried e ther (lOO a^l) was added an 
ethereal solut ion of the ketone ( L X ) ( 2 g) dropwise over a 
period of 30 minutes. After the addit ion was con5)lete, the 
react ion mixture was kept a t re f lux temperature for 4 hours . 
A mixture of ethyl aceta te and moist e ther (cold) was then 
added to destroy the excess of the reducing agent and the 
aluminium complexes were decomposed by careful addition of 
cold, d i lu t e sulphuric acid. The e therea l layer was separated, 
washed with d i lu te sulphuric acid , water, sodium bicarbonate 
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solution (5^) and water and dried over anhydrous sodium 
sulphate. Removal of the solvent gave an o i l (ca 2 g) which 
was chromatographed over alumina (60 g; NCL grade) . Each 
fraction of 25 ml was co l lec ted . Elution with l i g h t petroleum-
ether (20:1) gave choles t -4-ene, c ry s t a l l i z ed from methanol 
(1.4 g ) , m.p, and m.m.p. 80-82 . 
Chromic acid oxidation of ohole3t-4-ene:5-keto-4,5-
secochole3tan-4-oic acid (CXX), cholest-4-en-3-one (LX) 
and cholest-4-en-6-one (CXLl) 
To a well s t i r r e d mixture of cholest-4-ene (IO.8 g) 
and g lac ia l ace t ic acid (120 ml) , chromium t r ioxide solution 
(10 g of CrOg in 20 ml of 50% ace t ic acid) was added dropwise 
over a period of 2 hours with continuous s t i r r i n g . The react ion 
mixture was maintained at a temperature of about 55** throughout. 
Upon completion of the addition of chromic acid solu t ion , the 
mixture was s t i r r e d for an addi t ional 2 hours. The excess 
of chromic acid was destroyed by methanol (lO ml) and most 
of the solvent was removed by d i s t i l l a t i o n under reduced 
pressure a t a bath temperature of about 40°, The res idue , 
a dark green viscous mass was di lu ted with water and extracted 
with e ther . The ethereal solution was extracted with sodium 
hydroxide solut ion (lO%, 4 x 50 ml) . The e therea l layer was 
washed with water and dried over anhydrous sodium sulphate. 
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The ether was evaporated and the o i ly residue (ca 5 g) was 
chromatographed over s i l i c a gel (iOO g; NCL grade) . Each 
fraction of 30 ml was co l lec ted , Elution with l i gh t p e t r o -
leum-ether (9Jl ) gave an o i l , which c rys t a l l i z ed from methanol 
to give eholest-4-en-6-one (CXLl)(500 mg) , m.p. and m.m.p, 
108**. Elution with l i gh t petroleum-ether (6 j l ) gave a colour-
less sol id; r e c r y s t a l l i z a t i o n from ethanol afforded cho les t -4 -
en-3-one ( L X ) ( 1 . 5 g) , m.p. and m.m.p* 81-82 . 
The comhined a lka l ine ex t rac t was acidi f ied with 
hydrochloric acid and the l ibera ted organic acid was extracted 
with e the r . The e thereal solution was washed with water and 
dried over anhydrous sodium sulphate . Removal of the desiccant 
and the solvent provided a giua (ca 4.5 g) which was pur i f ied 
by chromatography over s i l i c a gel (90 g; NCL grade) . Elution 
with l i gh t petroleum-ether (4;1 to 2 : l ) gave the seco acid 
(CXX) as an o i l (3.5 g ) , which was found to be homogeneous 
by t . l . c . In d i f ferent solvent systems: s^ 3400-3200br 
' i ' max 
(COOH), 1710s, 1705s cm"^ (C=0 and COOH); tS (60MHz) 10,0s 
( l proton, disappeared on addit ion of D„0, COOH), 2.3m 
(4 protons , COCHg and CH^COOH), 1.08s (3 protons , C ^-CHg), 
0.68s (3 protons , C^g-CH^), 0.82, 0.90 (other methyl pro tons) ; 
M* 418 (CgTH^gOg). 
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Methyl 5~ke to -4 .5~secocho les t an -4 -oa te (CCLXXXVIl) 
An e t h e r e a l s o l u t i o n of the seco acid (CXX)(2 g) was 
t r e a t e d wi th an excess of an e t h e r e a l s o l u t i o n of diazomethane> 
in the c o l d . After usual work up of the r e a c t i o n mixture the 
d e s i r e d methyl e s t e r (CCLJDQCVIl) was obta ined as an o i l (ca 2 g) 
which was p u r i f i e d by chromatography over s i l i c a g e l (40 g; 
NCL g r a d e ) . E l u t i o n with l i g h t p e t r o l e u m - e t h e r ( l O j l ) gave 
the pure e s t e r ( l . 5 g; homogeneous by t . l . c . ) » "i^j^g^ 1735s 
(COOCHg), 1708s cm""^  (C=0)j (S (60 MHz) 3,568 (3 p r o t o n s , 
COOCH ) , 2.2m (4 p r o t o n s , COCH^ and CHgCOOCHg), 1.0s (3 p r o t o n s , 
C.Q-CHg), 0.68s (3 p r o t o n s , C.g-CH ) , 0 , 8 3 , 0,90 (o the r methyl 
p r o t o n s ) . 
Attempted p r e p a r a t i o n of 4a-oxa-A-homocholest-5-en-4-one (CCXCI) 
( i ) React ion of the seco ac id (CXX) wi th a c e t i c anhyd r ide -
sodium a c e t a t e 
The seco acid (CXX)(l g) i n a c e t i c anhydride (30 ml , 
f r e s h l y d i s t i l l e d ) was hea ted under r e f l u x for 2 h o u r s . The 
r e a c t i o n mixture was allowed to a t t a i n room temperature and 
f r e s h l y fused sodium a c e t a t e ( ca 0 .2 g) was added and the 
h e a t i n g cont inued for 6 h o u r s . The a c e t i c anhydride was 
removed by d i s t i l l a t i o n under reduced p r e s s u r e and the r e s i d u e 
taken up i n e t h e r . The e t h e r e a l s o l u t i o n was washed wi th 
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water, sodium bicarbonate solut ion (5%) and water and dr ied 
over anhydrous sodium sulphate . Removal of the solvent gave 
a pale yellow o i l (ca 1 g) which was aub^eetai to chromatography 
over s i l i c a gel (29 g; NCL grade) . Each fract ion of 20 ml 
was co l lec ted . Eluates from l i g h t petroleum gave A-norcholest-
3-ene (CCXCVIl), which c rys t a l l i z ed from methanol (l70 mg), 
m.p. 78-80 (L i t . m.p. 80 ) ; pos i t ive tetranitromethane 
t e s t ; .5„„^ 3050W (C=C-H) , 1630W cm~^ (C^C); <S (60 MHz) 
5 .a t ( l proton, Cg-H, v iny l i c p ro ton) , 1,0s (3 protons , 
C.Q-CH ) , 0,70s (3 protons , C^g-CTg), 0.92, 0.82 (other 
methyl p ro tons) , 
Elution with l igh t petroleum-ether (4 : l ) gave the 
unreacted seco acid (CXX) (ca 700 mg)} no other product was 
obtained. 
( i i ) Reaction of the seco acid (CXX) with ace t ic anhydride-
ace ty l cfaloridet5-Acet03iy-4,5-secocholest-5-'en-4-oic 
acid (CCXCVIII) 
The seco acid (cXX)(i g) in ace t i c anhydride (6 ml) 
and acetyl chloride (0.2 ml) was heated under ref lux for 
4 hours under anhydrous condi t ions . The ace t ic anhydride was 
removed by d i s t i l l a t i o n under reduced pressure and the residue 
taken up in e ther . The e therea l ex t rac t was washed with water, 
sodium bicarbonate solution (5%) and water and dried over 
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anhydrous sodium s u l p h a t e . Removal of the d e s l c c a n t and the 
so lvent provided an o i l (ea 1 g) which was found t o be a 
mixture of a t l e a s t 2 components hy t . l . c . I t was sub jec ted 
to ch romatogr^hy over s i l i c a g e l (20 g; NCL g r a d e ) . Each 
f r a c t i o n of 20 ml was c o l l e c t e d . E l u t l o n with l i g h t pe t ro leum 
gave A-^iorcholest-3-ene (CCXCVIl)(l70 mg), m.p. and m.m.p. 
78-80**. 
E l u t i o n with l i g h t p e t r o l e u m - e t h e r ( l O : l ) gave 5 -
a c e t o x y - 4 , 5 - s e c o c h o l e s t - 5 - e n - 4 - o i c ac id (CCXCVIIl), c r y s t a l l i z e d 
from methanol (300 mg), m.p. 95 . (A mixed m.p. de t e rmina t ion 
with the enol l ac tone CXIII showed d e p r e s s i o n ) . (Found: 
C, 75.44; H, 10 .24 . CggH^gO^ r e q u i r e s C, 75 .65; H, 10.48?^); 
^ 3400-3200br ( C O ^ ) , 3030w (CaC-H), 1770s (C=C-0-CO-CH , 
enol a c e t a t e c a r b o n y l ) , 1705s (COOH), 1660m cm"^ (c=:C-0); 
S(60 MHz) 8 .6s ( l p r o t o n , d i sappeared on a d d i t i o n of DgO, 
COOH), 5.4m ( l p r o t o n , Cg-H, v l n y l i c p r o t o n ) , 2 .3br (2 p r o t o n s , 
CHgCOOH), 2 .1s (3 p r o t o n s , CHgCOO), 0 .98s (3 p r o t o n s , C^Q-CHg), 
0,68s (3 p r o t o n s , C.g-CH„), 0 . 9 2 , 0.32 (o the r methyl p r o t o n s ) ; 
M* 460 (Cg^^gO^) . 
Methyl 5 - a c e t o x y - 4 . 5 - 8 e c o c h o l e s t - 5 - e n - 4 - o a t e (CCXCIX) 
The seco acid (CCXCVIIl)(lOO mg) in ice cooled ether 
(20 ml) was treated with an ethereal solution of diazomethane. 
After usual work up of the reaction mixture the desired methyl 
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ester (CCXCIX) was obtained as an oil which crystallized 
from light petroleum (60 mg), m.p. 115**. (Pounds C, 75.80; 
H, 10.30. Cg^Hg^O^ requires C, 75.98; H, 10.54^); ^^^ 
1770s (c=C-0-CO-CHg, enol a c e t a t e c a r b o n y l ) , 1740s (COOCHg), 
I66O1H cm"*^  (CaC-O); 5 (60 MHz) 5.5m ( l p r o t o n , Cg-H, v i n y l i c 
p r o t o n ) , 3 .6s (3 p r o t o n s , COOCHg), 2.54br (2 p r o t o n s , 
CH COOCHg), 2.08s (3 p r o t o n s , CHgCOO), 1.0s (3 p r o t o n s , C^Q-CHg), 
0.70s (3 p r o t o n s , C.^-GB.^), 0 . 94 , 0 .82 (o the r methyl p r o t o n s ) ; 
M* 474 (CgoHg^O^). 
Hydro lys i s of methyl 5-acet03y--4,5-secocholest -5-en--4~oate 
(CCXCIX); 5 ' -ke to -4 .5 - secocho les tan -4~o ic ac id (CXX) 
The methyl e s t e r (CCXCIX)(lOO mg) was hea ted under 
r e f l u x wi th methanol!e KOH (20 ml, 5%) for 1 hour . Most of the 
so lven t was removed by d i s t i l l a t i o n under reduced p r e s s u r e and 
the r e s i d u e d i l u t e d with water and a c i d i f i e d wi th hyd roch lo r i c 
a c id . The organic product was e x t r a c t e d with e t h e r and the 
e t h e r e a l s o l u t i o n washed with water and d r i e d over anhydrous 
sodium s u l p h a t e . Removal of the so lven t gave the seco ac id 
(CXX) which was p u r i f i e d by chromatography ( s i l i c a g e l ) . The 
seco ac id (CXX) (65 mg) thus ob ta ined was found to be i d e n t i c a l 
with an a u t h e n t i c sample. 
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Hydrolysis of 5-acet03cy-4,5~secocholest-'5-en-4-Qlc acid 
(CCXCVIII) 
The enol acetate (CCXCVIIl)(80 mg) was hydrolysed in 
the manner described above to provide the seco acid (CXX) 
(ca 55 mg), 
Baeyer~Villli3:er oxidation of methyl S^keto-Std-secocholestan" 
6--oate (CX)i Methyl 5a-oxa-5-keto~5,6-8eco-A~homocholestan-
6~oate (CCCIl) and 5a~oya-5-keto-5«6-seco-^-homocholestan-
6~oic acid (CCCIIl) 
To a solution of the methyl e s t e r (CX)(2 g) in chloroform 
(lO ml) , a chloroform solution of perbenzolc acid (2.5 mole 
equlv.) and a few c rys t a l s of p-toluenesulphonic acid mono-
hydrate were added. The reac t ion mixture was kept in the dark 
for 96 hours a t room temperature. The progress of the reac t ion 
was checked by t . l . c . The react ion mixture was di lu ted with 
water and the organic layer separated. The chloroform solut ion 
was washed with sodium bicarbonate solut ion {5%) and water and 
dried over anhydrous sodium sulphate. Removal of the solvent 
under reduced pressure gave an o i l (ca 2 g) which was chromato-
graphed over s i l i c a gel (40 g; NCL grade) . Each fract ion of 
20 ml was collected* Elutlon with l i gh t petroleum did not 
give any product. Elutlon with l igh t petroleum-ether ( lOsl) 
gave the unreacted es te r (CX)(ca 200 mg), m.p. and m.m.p. 102**. 
Elutlon with l igh t petroleum-ether (5 j l ) gave methyl 5a-oxa-
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5-&eto-5,6-seco-A-hoinocbiolestan-6-oate (CCCIl) as an o i l 
(600 mg)(homogeneous by t . l . c ) . (Pound: C, 74.80; H, 10 .52 , 
CggH^gO^ r e q u i r e s C, 75.00; H, 10 .71^) ; ^^^ 1740s (COOCHg), 
1720s cm~^ ( ^ - l a c t o n e c a r b o n y l ) ; ^ ( 6 0 MHz) 3.57s (3 p r o t o n s , 
COOCHg), 2 .3br (4 p r o t o n s , CHgCOOCHg and CTgCOO), 1.28s 
(3 p r o t o n s , C^Q-CHg), 0 .67s (3 p r o t o n s , C^^-CHg), 0 . 8 8 , 0 . 86 , 
0.80 (o the r methyl p r o t o n s ) ; M* 448('Q2gH^gO^). 
E l u t l o n i r l th l i g h t p e t r o l e u m - e t h e r ( 3 s l ) gave the seco 
acid (CVIl) (ca 150 mg). Fu r the r e l u t l o n wi th l i g h t pe t ro l eum-
e t h e r ( i s 2 to l s 4 ) y i e l d e d 5a-oxa-5-ke to-5 ,6-seco-A-homo-
c h o l e s t a n - 6 - o i c ac id (CCCIIl) as a homogeneous o i l (300 mg). 
(Founds C, 74 .55; H, 10 .58 , Cg^H^gO^ r e q u i r e s C, 74 .65 ; 
H, 1 0 , 6 ^ ) ; i5„^^ 3450-3200br (COOB.), 1720s ( 6 - l a c t o n e 
c a r b o n y l ) , 1705s cm"^ (COOH); <S(60MHz) 9 .2s ( l p r o t o n , 
d i sappeared on a d d i t i o n of Dg^, COOH), 2 .2br (4 p r o t o n s , 
CHgCOOH and CHgCOO), 1.29s (3 p r o t o n s , C ^ Q - C H ^ ) , 0 .68s 
(3 p r o t o n s , C.g-CHg), 0 . 8 8 , 0 . 8 5 , 0 ,80 (o the r methyl p r o t o n s ) ; 
M* 434 (Cg^^gO^) . 
Methy la t ion of 5a-oxa-5- lce to-5 ,6-seco-A-homocholes tan-
6-o ic ac id (CCCIIl) 
The l a c t o n e ac id (CCCII l ) ( l20 mg) was t r e a t e d wi th an 
excess of an e t h e r e a l s o l u t i o n of diazomethane i n the co ld and 
the r e a c t i o n mixtmre worked up i n the usua l manner to provide 
- 245 -
the lactone e s t e r (CCCIl)(90 mg). This was found to be 
Ident ica l with the lactone e s t e r (CCCIl) obtained in the 
previous experiment. 
Ferbenzolc acid oxidation of methyl 5~keto--4,5~secocholestan-' 
4-oate (CCLXXXVIl); Methyl 5-oxa-6-keto-4,5-seoO"B--
homocholestan~4-oate (CCCVI)t 5-oxa--6~keto-4,5-seco-B-
homooholestan-4~oic acid (CCCVIl) and methyl 6-oxa-5~lceto--4« 
S-seco-B-homocholestan-^-oate (CCCVIII) 
To a solution of the methyl e s t e r (CCLIXSyil)(3 g) in 
chloroform (15 ml) , a chloroform solut ion of perbenzoic acid 
(2.5 mole equiv.) and a few c rys t a l s of p-toluenesulphonic 
acid were added and the react ion mixture kept at room tempera-
ture for 96 hours. Most of the solvent was removed by d i s t i -
l l a t i o n under reduced pressure and the residue dissolved in 
e the r . The e therea l solution was washed with water, sodium 
bicsurbonate solut ion {5%) and water and dried over anhydrous 
sodium sulphate . Removal of the solvent provided an o i l 
(ca 2.9 g) which was chromatographed over s i l i c a gel (60 g; 
NCL grade) . Each fract ion of 20 ml was co l lec ted . Elution 
with l i gh t petroleum did not give any organic product. Elution 
with l ight petroleum-ether ( iO: i ) gave the unreacted methyl 
e s t e r (CCL3CXjyil)(2O0 mg). Elution with l i g h t petroleum-
ether (4 j l and 3: l ) gave methyl 5-oxa-6-keto-4,5-seco-B-
homocholestan-4-oate (CCCVl) as a homogeneous o i l (700 mg). 
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(Pounds C, 74 .7 ; H, 1 0 . 5 . C^gH^gO^ r e q u i r e s C, 75 .0 ; 
H, 10 .71^ ) ; >^^^ 1740s (COOCHg), 1720s cm"^ ( € - l a c t o n e 
c a r b o n y l ) ; 5 ( 6 0 MHz) 3.6s (3 p r o t o n s , COOCHg), 2 .4br 
(4 p r o t o n s , CH C^OOCHg and CH^COO), 1.28s (3 p r o t o n s , C^Q-CB.^)^ 
0.70s (3 p r o t o n s , C.g-CTg), 0 . 9 6 , 0.84 (o the r methyl p r o t o n s ) ; 
M* 448 (C^S^^QO^)' 
Elu t lon wi th l i g h t p e t r o l e u m - e t h e r (2 :1) gave methyl 
6 -oxa-5-ke to -4 ,5 - seco-B-homocholes taa -4 -oa te (CCCVIIl)(l20 mg) 
as a n o n c r y s t a l l l z a b l e o i l . (Pounds C, 74 .82; H, 10 .52 . 
^28^48^4 r e q u i r e s C, 75 ,0 ; H, 10 .71^ ) ; ^ ^ ^ 1742s (COOCHg), 
1720s cm ( € - l a c t o n e c a r b o n y l ) ; c^  (60 MHz) 3.84m (2 p r o t o n s , 
OTg-O-CO), 3.5s (3 p r o t o n s , COOCHg), 2.26i|| (2 p r o t o n s , CHgCOOCH-), 
1.06s (3 p r o t o n s , C^Q-CHg), 0 .68s (3 p r o t o n s , C^^-CH ) , 0 .94 , 
0 .82 ( o t h e r methyl p r o t o n s ) ; M* 448 (CogH^gO^). 
E l u t i o n wi th l i g h t p e t r o l e u m - e t h e r ( i s l ) gave the seco 
ac id (CXX)(200 mg). Continued e l u t l o n wi th l i g h t pe t ro l eum-
e t h e r ( l s 2 to l s 4 ) gave 5 -oxa-6-ke to -4 ,5 - seco-B-homocholes tan-
4 - o i c ac id (CCCVIl)(l30 mg) as a n o n c r y s t a l l l z a b l e o i l , 
(Pounds C, 74 ,55; H, 10 .58 . ^ ^ 0 r e q u i r e s C, 74 .65; 
H, 10.605t); ^ ^ ^ 3430-3250br (COOH), 1722s ( £ - l a c t o n e 
c a r b o n y l ) , 1708s cm""^  (COOH); (J(60MHz) 10.1s ( l p r o t o n , 
d i sappeared on a d d i t i o n of D O , COOH), 2 .3br (4 p r o t o n s , 
CTgCOOH and OTgCOO), 1.29s (3 p r o t o n s , C^Q-CH ) , 0 .70s 
(3 p r o t o n s , G±2'^3^ * 0 . 94 , 0.82 (o the r methyl p r o t o n s ) ; 
M* 434 (Cg^H^gO^). 
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MethyXatlon of 5-03ca-6"keto~4t5-seco~B~hoaochole3tan-
4~olc ae ld (CCCVIl) 
The l ac tone ac id (CCCVIl)(lOO mg) i n e t h e r (20 ml) 
was t r e a t e d wi th an excess of an e t h e r e a l s o l u t i o n of d i a z o -
metheme i n the c o l d . Af ter usua l work up of the r e a c t i o n 
mix tu re , t h e methyl e s t e r (CCCVl)(80 mg) was obta ined which 
was found to be i d e n t i c a l wi th the p r e v i o u s l y ob ta ined sample 
of (CCCVI). 
React ion of methyl 5- 'ke to-5 ,6- ' secocholes t - -3-en-6-oate 
(CCLXXXIIC) wi th perbenzoic a c i d ; Methyl 3^,4><.--epoxy~5-keto~5, 
6 - s ecocho le s t an -6 -oa t e (CCCIX) and methyl 5«6-seco--3o<:,4e^-
epoxy-S-keto-5a~oxa~A-homochole3tan-6~oate (CCCX). 
To a s o l u t i o n of the seco ac id i<iCLX3iKIK)i3,5 g) i n 
chloroform (25ml^ ,a chloroform s o l u t i o n of perbenzoic ac id 
(2 ,5 mole e q u i v . ) and a few c r y s t a l s of p - t o l u e n e s u l p h o n i c 
a c i d were added and the r e a c t i o n mixture allowed t o s tand a t 
room temperature for 4 days . Af te r usual work up of the 
r e a c t i o n m i x t u r e , an o i l (ca 3.4 g) was obta ined which was 
chromatographed over s i l i c a g e l (70 g; NCL g r a d e ) . Each 
f r a c t i o n of 20 ml was c o l l e c t e d , E l u a t e s from l i g h t petroleum-
e t h e r ( l O j i ) gave the unreac ted methyl e s t e r (CCLXXXIX) 
( i80 mg). E l u t i o n wi th l i g h t p e t r o l e u m - e t h e r ( 4 j l ) gave the 
epox ide , methyl 3<<,4<<-epoxy-5-keto-5,6-secocholestan-6-oate 
(CCCIX)(700 mg) as an o i l . (PoundJ C, 75 .10; H, 10 .20 . 
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^28^46*^4 r « ^ " i ' « s C, 75 .33; H, 10 .31^) ; ^^^ 1740s (COOCHg), 
1710s (C=0), 870m cn"^ (epox ide ) ; U.v. f e a t u r e l e s s i n the 
reg ion 220-360 nm; £ (60 MHz) 3.6s (3 p r o t o n s , COOCTg), 
3.36d l i k e ( l p r o t o n , J=5 Hz, C^-g) , 3.2in ( l p r o t o n , Cg-H), 
2 .3br (2 p r o t o n s , CHgCOOCHg), 1.1s (3 p r o t o n s , C^^-CHg), 
0 .75s (3 p r o t o n s , C^g-CMg), 0 . 96 , 0.84 ( o t h e r methyl p r o t o n s ) . 
E l u t i o n wi th l i g h t p e t r o l e u m - e t h e r ( 3 : 1 to 2 : l ) gave 
the epoxy l a c t o n e , methyl 5,6-seco-3a(,4<<-epoxy-5-keto-5a-
oxa-A-homocholestan-6-oate (CCCX)(200 mg) as a n o n c r y s t a l l i z -
able o i l (Founds C, 72.65; H, 9 . 5 . CggH^^Og r e q u i r e s 
C, 72 .72; H, 9,9$t); U.v. f e a t u r e l e s s i n the reg ion 220-360 nm; 
A 1740s (COOCH_), 1718s ( € - l a c t o n e c a r b o n y l ) , 870m cm 
vmax — o 
( epox ide ) ; <S (60 MHz) 3.58s (3 p r o t o n s , COOCHg), 3.3m 
(2 p r o t o n s , C -H and C ^ - H ) , 2 .3br (2 p r o t o n s , CH^COOCHg), 
1.3s (3 p r o t o n s , C^Q-CHg), 0 .70s (3 p r o t o n s , C^g-CTg), 0 . 9 2 , 
0 ,81 ( o t h e r methyl p r o t o n s ) ; M* 462 (^28^4:6%^* E l u t i o n wi th 
l i g h t pe t ro l eum-e the r ( i j l t o l j 2 ) gave the seeo ac id (CCLXoy i l l ) 
(ca 200 mg). 
React ion of the seco a c i d , 5 - k e t o - 5 , 6 - s e c o c h o l e s t - 3 - e n - 6 -
o ic ac id (CCLXOVIIl) wi th benzoyl c h l o r i d e - p y r i d i n e : 
Attempted p r e p a r a t i o n of the fi-lactone, 5fi-hydroxy-B-
n o r c h o l e s t - 3 - e n - 6 - o i c a c i d , 5 . 6 - l a c t o n e (CCCXIIl) 
The seco acid (CCLXXXVIIl)(l.6 g) was d i s s o l v e d i n 
p y r i d i n e (8 ml) and to the r e s u l t a n t s o l u t i o n , benzoyl c h l o r i d e 
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(2 ml) was added. The react ion mixture was allowed to stand 
at room temperature for 96 hours. I t was poured in to crushed 
lee-water mixture and extracted with e the r . The e therea l 
solution was washed successively with water, d i l u t e hydro-
chlor ic acid, water, sodium biceirbonate solut ion (5^) , and 
water and dried over anhydrous sodium sulphate . Removal of 
the solvent gave an o i l (1.4 g) which was chromatographed 
over s i l i c a gel (30 g; NCL grade) . Each fract ion of 20 ml 
was co l lec ted . Elutlon with l i gh t petroleum gave B-»orcholesta-
3,5-diene (CCXCIIl)(700 mg), m.p. and m.m.p. 76°. ( l . r . spect ra 
of the various subsequent f ract ions were determined but none 
of them showed a peak at about 1820 cm"" thus showing the 
absence of the ^ - lactone (CCCXIIl). However, the l . r . spectrum 
of the crude product showed a weak peak a t 1765 cm* which 
indicated the presence of the dlenol lactone (CCXC) in t race 
amount s ) . 
Elutlon with l i g h t petroleum-ether (4:1 to 3:1) gave the 
unreacted acid (CCLXXXV^IIl)(ca 500 mg). 
Reaction of the seco acid, 5-keto-4«5-8ecocholestan-4-olc 
acid (CXX) with benzoyl chloride-pyrldlne;Attempted prepara-
tion of the [I - l ac tone . 5R>-hydroxy-A-norcholestan-4-olc acid 
4.5-lactone (CCCXIV) 
The seco acid (CXX)(l g) in pyridine (5 ml) was t rea ted 
with benzoyl chloride ( l . 5 ml) and the reac t ion mixture allowed 
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to stand a t room temperature for 72 hours. I t was worked up 
in the manner described in the preceding experiment, to give 
an o i l (0.9 g) which was chromatographed over s i l i c a gel 
(20 g; NCL grade) . Each fract ion of 20 ml was co l lec ted . 
Eluates from l igh t petroleum gave A-norcholest-3-ene (CCXCVIl) 
(400 mg), m.p. and m.m.p. 79 . Elution with l igh t petroleum-
ether ( 4 J 1 ) gave the unreacted acid (CXX)(300 mg). Elution 
with l igh t petroleum-ether (3:1 to 1:2) gave t races of oi ly 
products . Although the i . r . spectra of the various f ract ions 
were determined bjit none of them showed the presence of the 
desired ^ - lactone (CCCXIV). However, the i . r , spectra of 
one or two fractions gave indica t ion of the presence of the 
enol benzoate (CCCXVIl) but only In trace amounts. 
Attempted conversion of 6-oya-B-homocholest-4-en-7-one 
(CXIIl) to B-norcholest-5-ene (CIX) 
( i ) With ace t ic anhydride-sodium ace t a t e . 
The enol lactone (CXIIl)(50 mg) was heated under 
ref lux with acet ic anhydride (5 ml) and fused sodium acetate 
(ca 10 mg) for 4 hours. After usual work up of the react ion 
mixture, a solid was obtained which was r ec rys t a l l i z ed from 
l i gh t petroleum to give the unchanged enol lactone (CXIII) 
(40 mg), m.p. and m.m.p. 94 . 
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( i l ) With hea t . 
The enol lactone (CHI l ) was heated in an o i l bath 
at 140-150° for 30 minutes. There was no Indicat ion of 
evolution of any gaseous product. The melt was allowed to 
a t t a in room temperature. From the t . l . c . of the so l id i f i ed 
melt I t was evident that the lactone (CXIll) has remained 
unchanged. Recrys ta l l i za t ion from l i g h t petroleum gave (CXIII) 
(42 mg)f m.p. and m.m.p. 94 . 
( i l l ) With benzoyl chlor ide-pyr ld lne . 
The enol lactone (C3CEIl)(lOO mg) was dissolved in 
pyridine (4 ml) and benzoyl chloride (0.5 ml) was added to the 
solut ion. The react ion mixture was allowed to stand a t room 
temperatiure for 70 hours. The react ion mixture was worked up 
in the usual manner to give an o i l (ca 80 mg) which was 
chromatographed over s i l i c a gel (3 g; NCL grade) . Eluates 
from l igh t petroleum gave B-norcholest-5-ene (CIX)(50 mg), 
m.p. and m.m.p. 68**. 
Attempted decarboxylation of the enol lactone^ 3B-acetoxy~ 
6-oxa~B-homocholest"4~en-7-one (XCIX) 
( l ) With hea t . 
The enol lactone (XCIX)(50 mg) was heated in an o i l 
bath at 140-150 for 30 minutes. There was no evidence for 
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evolution of C0„. The melt was allowed to a t t a i n room tem-
pera ture . Prom t . l . c . and spect ra l data i t was found to be 
the unchanged enol lactone (XCIX)(45 mg). 
( i l ) With benzoyl ch lor ide-pyr id ine . 
The enol lactone (XCIX)(lOO mg) was dissolved in 
pyridine (4 ml) and benzoyl chloride (0.5 ml) was added to 
the solut ion and the react ion mixture allowed to stand at room 
temperature for 70 hours. After usual work up of the reac t ion 
mixture, the residue was c rys t a l l i z ed from l i g h t petroleum to 
give 3j2>-acetoxy-B-norcholest-5-ene (c)(55 mg), m.p. and m.m.p. 
80-81**. 
( i l i ) With ace t ic anhydride-sodium ace t a t e . 
The enol lactone (XC1X)(50 mg) was heated under re f lux 
with ace t ic emhydrlde (5 ml) and fused sodium acetate (ca 10 mg) 
for 4 hours. After the usual work up of the react ion mixture 
the unchanged enol lactone (XCIX) was obtained (ca 40 mg). 
The recovered material was iden t i ca l in a l l respects with the 
stcu-ting enol lactone (XCIX). 
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PART - 11 
Reaction of methyl 5~teeto-4,5-secocholestaa-4~oate(CCLXX3CyiI) 
with hydrazoic acid 
( i ) In polyphosphoric acid, 
A mixture of the methyl e s t e r (CCLXXSyil){l g) in 
polyphosphoric acid (60 g, freshly prepared) was heated to a 
temperature of 55-60 on a water bath and sodium azide (l50 mg) 
added in small por t ions with s t i r r i n g . The react ion mixture 
was kept at t h i s temperature for 10 hours and then poured onto 
crushed Ice with s t i r r i n g . I t was extracted with chloroform 
(l50 ml X 3) and the organic ex t r ac t washed with water, sodium 
bicarbonate solution (5^) and water and dried over anhydrous 
sodium sulphate . Removal of the deslecant and the solvent 
gave an o i l (ca 1 g ) , which was chromatographed over s i l i c a 
gel (20 g; NCL grade) . Each f ract ion of 20 ml was co l lec ted . 
Elution with l i gh t petroleum did not give any product. 
Eluates from l igh t petroleum-ether ( lO: l ) gave the unreacted 
methyl e s t e r (CCLXXXVIl)(ca 100 mg). Elution with l i gh t 
petroleum-ether (4:1 to 3:1) gave the seco acid (CXX)(80 mg), 
the hydrolysed product of the methyl e s t e r (CCLXXXVIl). 
Elution with chloroform yielded methyl 5-aza-6-keto-4 ,5-
seco-B-homocholestan-4-oate (CCXCVl)(300 mg), recrystal11zed 
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from methanol , m.p. 155°. (Pound; C, 74 .98; H, 1 0 . 8 . C^gH^gO^N 
r e q u i r e s C, 75.39; H, 10 .96^ ) ; -^^ ^^ 3310w, 3230m, 3080m ( N H ) , 
1745s (COOCHg), 1652s cm"^ ( N - C = 0 ) ; S ( 6 0 MHZ) 5 . 9 2 b r , s 
( l p r o t o n , d isappeared on a d d i t i o n of D^O, CONH), 3.68s 
(3 p r o t o n s , COOCH ) , 2.3br,m (4 p r o t o n s , CH^COOCHg and 
CHgCO-N-), 1.35s (3 p r o t o n s , C^Q-CHg), 0 .70s (3 p r o t o n s , 
C.„-CH_), 0 .32 , 0.96 ( o t h e r methyl p r o t o n s ) . 
xo "~o 
E l u t i o n with chloroform-aethanol ( l O : l ) gave 5 - a z a -
6-k:eto-4,5-seco-B-homooholestan-4-oic ac id (CCCXVIIl), 
c r y s t a l l i z e d from e t h e r ( l70 mg), m.p. 135**. (Found: C, 74 .75; 
H, 10 .75 . O^^E^^O^n r e q u i r e s C, 74.82; H, 10.35%); i5nax^250-
3400hr (COOH) wi th merging peaks a t 3230m, 3100m ( N H ) , 1 7 0 5 S 
(COOH), 1 6 5 5 S cm"^ ( C O - N ) ; S (60 xMHz) 6 .8br (2 p r o t o n s , COOH 
and CONH, r a p i d l y exchanging p r o t o n s between themselves d i s -
appeared on a d d i t i o n of D O ) , 2.35br (4 p r o t o n s , CH COOH and 
CH-CON-), 1.34s (3 p r o t o n s , C.^-CHg), 0 .88s (3 p r o t o n s , 
C.„-CH_), 0 .82 , 0.94 (o the r methyl p r o t o n s ) . 
( i i ) In cone, s u l p h u r i c a c i d . 
To a s o l u t i o n of the methyl e s t e r (CCLXXXVIl)(l g) 
and su lphur ic ac id ( l . 2 ml) i n sodium d r i e d benzene (7 m l ) , 
sodium az ide ( l50 mg) was added slowly wi th s t i r r i n g a t room 
tempera tu re . A b r i s k r e a c t i o n ensued and a f t e r 1 hour the 
r e a c t i o n mixture was poured onto crushed i c e wi th s t i r r i n g . 
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The benzene l aye r was sepa ra t ed and the aqueous l a y e r e x t r a c t e d 
wi th chloroform. After usual work up of the o rgan ic e x t r a c t i 
an o i l (ca 1 g) was obta ined which was sub jec ted to column 
chromatography over s i l i c a ge l (20 g; NCL g r a d e ) . Each 
f r a c t i o n of 20 ml was c o l l e c t e d , E l u t i o n wi th l i g h t pe t ro l eum-
e t h e r ( l O : l ) gave the vinreacted methyl e s t e r (CCLXXXVIl) 
(120 mg). E l u a t e s from l i g h t pe t ro l eum-e the r ( 4 j l ) gave the 
seco ac id (CXX)(75 mg). E l u t i o n wi th chloroform afforded the 
lactam (CCXCVl), c r y s t a l l i z e d from chloroform (330 mg), m.p. 
and m.m.p. 155 . E l u t i o n with chloroform-metheuiol ( l O : l ) gave 
the lactam acid (CCCXVIIl), c r y s t a l l i z e d from e t h e r ( l50 mg), 
m.p. and m.m.p. 135 , 
Methyla t ion of 5-aza-6-teeto-4«5-seco-B-homocholestcui~4-oic 
ac id (CCCXyill) 
The lactam ac id (CCCXV I^II ) (80 mg) i n e t h e r (40 ml) 
was t r e a t e d with an excess of an e t h e r e a l s o l u t i o n of d i a z o -
methane in the co ld . Af te r the usua l work up of the r e a c t i o n 
mix tu re , a s o l i d was obta ined which c r y s t a l l i z e d from c h l o r o -
form to afford the lactam e s t e r (CCXCVl)(60 mg), m.p. and 
m.m.p. 155 . 
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Oximatlon of 5- -ke to-4^5-8ecocholes tan-4-oic ac id (CXX) 
A mixture of the seco ac id (CXX)(l,5 g ) , hyd roxy l -
amine hydroch lor ide (1 .5 g ) , potass ium hydroxide ( l . 5 g ) , 
water (5 ml) and e thano l (lOO ml) was hea ted under r e f l u x 
for 4 h o u r s . Most of the so lven t was removed by d i s t i l l a -
t ion under reduced p r e s s u r e and the r e s i d u e d i l u t e d wi th 
wa te r , a c i d i f i e d ( H C I ) and e x t r a c t e d with e t h e r . The e t h e r e a l 
l aye r was washed with w a t e r , sodium b ica rbona te s o l u t i o n (5^) 
and water and d r i ed over sodium su lpha te (anhydrous) . Removal 
of the d e s l c c a n t and the so lven t gave an o i l ( l , 2 g) which 
c r y s t a l l i z e d from l i g h t pe t ro leum t o give the corresponding 
oxime (CCCXX)(800 mg), m.p. 163® (Lit.^*^^ 165-166°) ; ^ 
3300s,br (COOH and N - ^ ) , 1700s (COOH), 1650w cm"^ (C=N-OH); 
S(60 MHz) 9.8br (2 p r o t o n s , d i sappeared on shaking with D O , 
COOH and N - O H ) , 1.06s (3 p r o t o n s , C^Q-CHg), 0 .68s (3 p r o t o n s , 
C^g-CHg), 0 .90 , 0 .80 ( o t h e r methyl p r o t o n s ) . 
Bectemann rearrangement of the oxime (CCCXX) 
The oxime (CCCXX)(700 mg) was added as qu ick ly as 
p o s s i b l e , wi th s t i r r i n g , to t h iony l ch lo r i de (8 ml) a t 0** and 
the s o l u t i o n was Immediately poured I n t o 4N potass ium hydroxide 
so lu t ion (60 ml) kept a t 8 0 ° . A s o l i d thus ob ta ined was 
f i l t e r e d under s u c t i o n , washed with water and a i r - d r i e d . The 
crude product (ca 700 mg) thus obta ined was sub jec ted t o column 
- 257 
chromatography over s i l i c a ge l ( i 2 g; NCL g r a d e ) . Each 
f r a c t i o n of 20 ml was c o l l e c t e d . E lu t i on wi th l i g h t pe t ro l eum-
e t h e r ( 4 J 1 ) gave the seco ac id (CXX) i n t r a c e s (by t . l . c ) . 
E lu t i on wi th l i g h t p e t r o l e u m - e t h e r (3 :1) gave the unreac ted 
oxime (CCCXX)(lOO mg), m.p. and m.m.p. 163 . E l u t i o n wi th 
chloroform-methanol ( l O s l ) gave the lactam a c i d , 5 - a z a - 6 -
ke to -4 ,5 - seco-B-homocholes tan-4-o ic acid (CCCXVIIl), c r y s t a l -
l i z e d from e t h e r (200 mg), m.p, and m.m.p. 135 . 
Oximation of methyl 5 - t ee to -4 ,5 - secocho le s t an -4 -oa t e (CCLXXXVIl) 
A mixture of the methyl e s t e r (CCLXX3(yil)(l g ) , hyd roxy l -
amine hydrochlor ide ( l g ) , sodium a c e t a t e t r i h y d r a t e (2 g ) , 
water (4 ml) and e thano l (80 ml) was heated under r e f l u x for 
4 h o u r s . Most of the so lven t was removed by d i s t i l l a t i o n 
under reduced p r e s s u r e and the r e s i d u e d i l u t e d wi th water 
and e x t r a c t e d wi th e t h e r . The usual work up of the e t h e r e a l 
s o l u t i o n provided an o i l (ca 900 mg) which c r y s t a l l i z e d from 
l i g h t petroleum to give the oxime (CCCaX[)(620 mg), m.p. 87*^. 
(PoundJ C, 75.00; H, 10 .82 . CggH^gOgN r e q u i r e s C, 75.16; 
H, 10.96%); :i5^ax ^*^^® ( N - ^ ) , 1 7 4 3 S (COO-CHg), 1655w cm~^ 
(C=N-OH); <S (60 MHz) 7 . 2 b r , s ( l p r o t o n , d i sappeared on a d d i -
t i o n of DgO, N-OH), 3.58s (3 p r o t o n s , COOCH ) , 1.02s (3 p r o t o n s , 
C^Q-CHg), 0 .68s (3 p r o t o n s , C^g-CHg), 0 . 9 1 , 0 .82 (o the r methyl 
p r o t o n s ) . 
Methyla t ion of the acid oxime (CCCXX), m.p. 163° with 
dlazomethane a l s o gave the oxime (CCCXXE), m.p. and m.m.p. 8 7 ° . 
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Beckmann restrrangement of the methyl es te r oxime (CCCICXI) 
The methyl e s t e r oxime (CCCXXl)(800 mg) was added as 
quickly as possible to thionyl chloride (lO ml) with s t i r r i n g 
at 0° and the r e su l t an t solution was poured in to hot (80°) 
4N potassium hydroxide solut ion (80 ml), A sol id thus obtained 
was f i l t e r e d under suct ion, washed with water and a i r - d r i e d . 
The crude product (700 mg) was chromatographed over s i l i c a gel 
(l4 g; NCL grade) . Each fract ion of 20 ml was co l lec ted . 
Elution with l i gh t petroleum did not give any product. Eluates 
from l i gh t petroleum-ether (7 : l ) gave the unreacted oxime 
(CCCXXl)(95 mg), m.p, and m.m.p. 87 . Elution with chloroform 
gave the lactam (CCXCVl)(300 mg), m.p. and m.m.p. 155 . Eluates 
from chloroform-methanol ( l 0 : l ) gave the lactam acid (CCCXVIIl) 
(l80 mg), m.p. and m.m.p. 135 . 
Attempted Schmidt react ion of methyl 5-keto-5,6-secooholestan-
6-oate (CX) with hydrazoic acid 
( i ) In polyphosphoric acid . 
A mixture of the methyl e s t e r (CX)(l g) in polyphos-
phoric acid (60 g, freshly prepared) was heated to a temperatiu-e 
of 55-60 on a water bath and sodivun azide (l50 mg) was added 
in small por t ions with s t i r r i n g . The react ion mixture was 
kept at t h i s temperature for about 10 hours and then poured 
onto crushed ice with s t i r r i n g . I t was extracted with chloro-
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form. After the usual work up of the chloroform solut ion , 
an o i l (ca 1 g) was obtained which was chromatographed over 
s i l i c a gel (20 g; NCL grade) . Each fraction of 20 ml was 
col lec ted. Elution with l i g h t petroleum-ether (lO:l)gave the 
unreacted methyl e s t e r (CX)(550 mg), m.p. and m.m.p. 102-103 . 
Elution with l i g h t petroleum-ether (5:1 to 4 : l ) gave the seco 
acid (CVIl)(ca 250 mg). No other product was obtained in t h i s 
reac t ion , 
( l i ) In cone, sulphuric acid. 
To a solution of the methyl e s t e r (CX)(l g) and sulphuric 
acid ( l . 2 ml) in sodium dried benzene (7 ml) , sodium azide 
(l50 mg) was added slowly at room temperature. A br isk r e a c -
tion ensued and af ter 1 hour the react ion mixture was poured 
onto crushed i c e . The benzene layer was separated and the 
aqueous layer extracted with chloroform. The combined organic 
ex t rac t was worked up in the usual manner to afford an o i l 
(ca 1 g ) , which af ter chromatography over s i l i c a gel gave the 
unreacted methyl e s t e r (CX) (ca 600 mg), m.p. and m.m.p, 102** 
and the seco acid (CVIl)(ca 250 mg); no other product was 
obtained. 
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Attempted oxlmatlon of 5~keto--5,6-secocholestan-6-
olc acid (CVIl) 
A mixture of the seco acid {CVIl)(l g ) , hydroxylamine 
hydrochloride ( l g ) , potassium hydroxide ( l g ) , water (5 ml) 
and ethanol (80 ml) was heated under ref lux for 4 hours. 
Most of the solvent was removed by d i s t i l l a t i o n under reduced 
pressure and the residue worked up in usual manner. I t gave 
an o i l (ca 0.9 g) which was shown to he the unchanged acid 
(CVIl) by t . l . c , spect ra l p roper t ies and conversion to the 
methyl e s t e r (CX). 
Attempted oximation of methyl S-keto-S^S-secocholestan-
6-oate (CJ[) 
A mixture of the methyl es te r (CX)(500 mg), hydroxyl-
amine hydrochloride (500 mg), sodium aceta te t r ihydra te ( l g ) , 
water (2 ml) and ethanol (40 ml) was heated under re f lux for 
4 hours. The react ion mixture was worked up in the manner 
described before. I t provided the unreacted methyl e s t e r 
(CX) (450 mg), r ec rys t a l l i z ed from methanol, m.p. and m.m.p. 
102-103°. 
Both the acid (CVIl) and the e s t e r (CX) thus fa i led to 
give the corresponding oximes. 
- 261 -
PART - I I I 
The mass s p e c t r a were measured on an AEI iiS-9 mass 
spectrometer at 70 eV us ing a d i r e c t i n s e r t i o n technique a t 
source temperature of about 200**C. The a c c u r a t e mass measure-
ment were r e l a t i v e t o fragment i o n s of h e p t a c o s a f l u o r o t r i b u t y l 
amine a t a r e s o l v i n g power of 1 5 , 0 0 0 . 
The v a l u e s ( m / e ) o f the fragment i o n s from veir ious 
compounds are t a b u l a t e d be low. The v a l u e s i n p a r e n t h e s e s are 
the r e l a t i v e abundance (^) of the p e a k s , w i t h r e s p e c t t o base 
peak taken as 100% and the c o m p o s i t i o n of fragment i o n s as 
determined by accurate mass measurement. 
191 
5 - K e t o ~ 5 « 7 - s e c o ~ 6 - - n o r c h o l e s t a n - 7 - o i c a c i d (LXXXIV) 
M* 404 (l.OSjCggH^^Og), m/e 3 8 6 ( 1 1 . 4 ) , 3 7 6 ( 0 . 5 ) , 
3 7 1 ( 1 . 0 5 ) , 360 ( 2 , 2 ) , 3 5 8 ( l . 0 5 ) , 3 4 3 ( 0 . 5 ) , 3 1 9 ( 0 . 8 ) , 2 7 5 ( l O , 5 ) , 
2 7 3 ( 0 . 8 ) , 2 6 4 ( 1 . 4 ) , 2 4 7 ( 5 . 0 0 ) , 2 4 5 ( 0 . 7 ) , 2 3 3 ( 0 . 7 ) , 2 3 l ( 0 . 5 ) , 
1 6 3 ( 1 . 8 6 ) , 1 6 1 ( 3 . 4 4 ) , 1 3 5 ( 7 . 9 ) , 1 3 3 ( 5 . 8 l ) , 1 2 1 ( 5 . 5 8 ) , 1 1 9 ( 3 . 4 9 ) , 
112(l00^C,yH^20), 1 1 1 ( 8 . 1 4 ) , 1 1 0 ( 8 . 1 4 ) , 9 5 ( l 0 . 0 ) , 9 3 ( 8 . 8 4 ) , 
9 1 ( 3 . 1 4 ) , 8 3 ( 9 . 0 7 ) , 8 l ( l 2 . 3 l ) , 7 9 ( 7 . 0 0 ) , 7 l ( 5 . 3 4 ) , 6 9 ( 4 , 4 2 ) , 
6 7 ( 4 . 2 ) , 5 7 ( 1 1 . 4 ) , 5 5 ( l 3 . 5 ) , 
1^1 M e t h y l - 5 - k e t o ~ 5 . 7 ~ 8 e c o ~ 6 - n o r c h o l e 3 t a n - 7 - o a t e (LXXXIV-a) 
M* 4 1 8 ( 0 , 9 4 1 ; O^^^QO^), m/e 4 0 0 ( 0 . 3 5 3 ) , 3 8 7 ( 1 . 0 5 8 ) , 
3 8 6 ( 1 . 3 0 ) , 3 7 4 ( 1 . 0 ) , 3 7 1 ( 0 . 4 0 1 ) , 3 5 8 ( l . 0 5 ) , 3 4 3 ( 0 . 4 0 l ) , 3 3 3 ( l . 0 ) , 
3 3 1 ( 0 . 4 7 ) , 3 1 5 ( 0 . 5 3 ) , 3 1 4 ( 0 , 4 7 ) , 3 0 9 ( l . l l ) , 3 0 7 ( 2 . 2 3 ) , 2 8 7 ( 0 , 3 5 ) , 
2 7 5 ( 2 , 3 5 ) , 274 ( l , 2 9 ) , 2 7 3 ( l . 0 0 ) , 2 4 7 ( 2 . 1 7 ) , 2 4 5 ( 0 . 7 ) , 2 3 l ( 0 . 8 ) , 
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2 9 9 ( 0 . 4 7 ) , 2 1 7 ( 0 . 8 2 ) , 1 9 3 ( l . 5 2 ) , 1 6 6 ( 2 . 0 0 ) , 1 6 3 ( l . 3 0 ) , 
1 6 1 ( 2 . 1 1 ) , 1 5 1 ( 1 . 0 5 ) , 1 4 9 ( 1 . 1 1 ) , 1 4 7 ( 1 . 1 1 ) , 1 3 5 ( 3 . 4 l ) , 
1 3 3 ( 3 . 4 1 ) , 1 2 1 ( 2 . 5 8 ) , 1 1 9 ( 2 . 2 3 ) , 112(100; C^^gO) , 1 0 7 ( 3 . 5 8 ) , 
1 0 5 ( 2 . 3 3 ) , 9 7 ( 2 . 4 7 ) , 9 5 ( 4 . 5 3 ) , 9 3 ( 4 . 0 0 ) , 9 l ( 2 . 0 0 ) , 8 3 ( 2 . 0 0 ) , 
8 1 ( 4 . 5 ) , 7 9 ( 2 . 4 7 ) , 7 l ( 2 . 0 l ) , 6 9 ( 3 . 9 7 ) , 6 7 ( 2 . 8 2 ) , 5 7 ( 3 . 5 3 ) , 
5 5 ( 6 . 3 5 ) , 4 3 ( 5 . 5 2 ) , 4 l ( 4 . 4 7 ) . 
177 
5 - K e t o - 5 , 6 - 8 e c o c h o l e 3 t a n ~ 6 ~ o i c a c i d (CVll ) 
M* 418 (very weak; Cg^H^gOg), m/e 400 ( 1 . 3 8 4 ) , 3 9 0 ( 0 . 3 0 7 ) , 
3 8 5 ( 0 . 3 8 ) , 3 7 4 ( 1 . 7 ) , 3 7 2 ( 0 . 5 3 ) , 3 5 9 ( l . 7 ) , 3 4 l ( 0 . 5 3 ) , 3 3 3 ( 1 . 2 3 ) , 
3 1 8 ( 3 . 7 ) , 3 1 4 ( 0 . 8 0 ) , 3 0 6 ( 2 . 0 0 ) , 3 0 5 ( 3 . 0 0 ) , 2 9 l ( 0 . 9 0 ) , 2 8 9 ( 0 . 5 3 ) , 
2 8 7 ( 0 . 6 1 ) , 2 7 7 ( 0 . 5 3 ) , 2 7 3 ( 0 . 8 l ) , 2 6 5 ( 0 . 3 8 ) , 2 6 l ( 0 . 9 0 ) , 2 4 7 ( 4 . 4 6 ) , 
2 4 6 ( 0 . 8 4 ) , 2 4 5 ( 0 . 9 1 ) , 2 3 l ( 0 . 5 3 ) , 2 1 7 ( 0 . 8 4 ) , 1 9 3 ( 1 . 4 7 ) , 1 6 7 ( 1 . 2 3 ) , 
1 6 6 ( 1 . 7 ) , 1 5 3 ( 3 . 0 7 ) , 1 3 5 ( 4 . 0 0 ) , 1 3 3 ( 4 . 6 1 ) , 1 2 l ( 3 . 3 ) , 1 1 9 ( 2 . 8 0 ) , 
1 1 3 ( 9 . 0 ) , 112(100; C^^^O), 107(6 .OO), 1 0 5 ( 4 . l ) , 9 5 ( 6 . 8 ) , 
9 3 ( 4 . 6 1 ) , 9 1 ( 3 . 7 ) , 8 3 ( 7 . 5 3 ) , 8 l ( 4 . 3 l ) , 7 9 ( 4 . 3 l ) , 7 l ( 3 . 0 7 ) , 
6 9 ( 8 . 7 7 ) , 6 7 ( 5 . 6 9 ) , 5 7 ( l l . 3 ) , 5 5 ( 9 . 0 7 ) , 4 3 ( l l . 6 ) , 4 l ( l l . 3 ) . 
Methyl 5 - k e t o ~ 5 , 6 - s e c o c h o l e s t a n ~ 6 - o a t e (CJg) 
M* 4 3 2 ( 0 . 7 7 ; CggH^gOg), m/e 4 1 4 ( l . l 5 ) , 4 0 l ( l . 0 2 ) , 
4 0 0 ( 0 . 8 9 ) , 3 8 8 ( 1 . 2 9 ) , 3 7 2 ( 2 . 3 ) , 3 5 9 ( 2 . 3 ) , 3 5 5 ( 0 . 8 9 ) , 3 3 0 ( l . 0 2 ) , 
3 2 1 ( 1 . 5 4 ) , 3 2 0 ( 2 . 5 6 ) , 3 1 9 ( 0 . 4 9 ) , 3 0 5 ( l . 0 2 ) , 2 8 9 ( l . l 5 ) , 2 7 9 ( l . l 5 ) , 
2 7 5 ( 0 . 7 7 ) , 2 4 7 ( 9 . 4 8 ) , 2 4 6 ( l . 5 4 ) , 2 4 5 ( l . 8 0 ) , 2 3 l ( 0 . 7 7 ) , 2 1 7 ( l . 8 ) , 
2 0 7 ( 2 . 3 ) , 1 8 0 ( 2 . 4 3 ) , 1 6 7 ( 2 . 7 7 ) , 1 6 3 ( 1 . 5 3 ) , 1 6 l ( l . 2 7 ) , 1 4 9 ( 2 . 3 ) , 
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1 4 7 ( 2 . 7 2 ) , 1 4 5 ( 1 . 1 5 ) , 1 3 5 ( 5 . 0 7 ) , 1 3 3 ( 6 . 1 5 ) , 1 3 l ( l . 5 4 ) , 1 2 l ( 4 , 3 6 ) , 
1 1 9 ( 3 . 8 ) , 112 (100 ; C ^ ^ 2 ^ ) , 1 0 7 ( 9 . 2 3 ) , 1 0 5 ( 5 . 3 8 ) , 9 7 ( 3 . 6 ) , 
9 5 ( 7 . 9 ) , 9 3 ( 7 . 7 ) , 9 1 ( 3 . 0 7 ) , 8 3 ( 6 . 1 5 ) , 8 l ( 8 . 7 2 ) , 7 9 ( 3 . 0 7 ) , 
7 4 ( 2 . 3 ) , 7 1 ( 3 . 6 ) , 6 9 ( 7 . 7 ) , 6 7 ( 4 . 6 1 ) , 5 7 ( 8 , 7 ) , 5 5 ( l 3 . 3 ) , 
4 7 ( 8 . 2 ) , 4 1 ( 6 . 4 1 ) . 
46 
3tb ' -Acet03cy-5 ,6-secocholes tan-6-o lc a c i d (XCVIIl) 
M* 476 (not pre s e n t j CggH^gOg), m/e-\416 > i t^AcqH( l .26) , 
m/e 4 0 1 ( 0 . 5 3 ) , 3 9 8 ( 0 . 8 2 ) , 3 7 0 ( 0 . 9 0 ) , 3 5 7 ( l . 0 7 ) , 3 3 4 ( 0 . 5 3 ) , 
3 3 1 ( 1 . 2 5 ) , 3 1 3 ( 0 . 5 3 ) , 3 0 6 ( 0 . 9 8 ) , 3 0 5 ( 0 . 8 ) , 2 9 l ( 0 . 5 3 ) , 2 8 9 ( 0 . 5 3 ) , 
2 7 3 ( 0 . 7 0 ) , 2 4 7 ( 2 . 1 4 ) , 2 4 6 ( 0 . 5 3 ) , I 9 3 ( l . 0 7 ) , 1 7 9 ( 0 . 7 0 ) , 1 7 5 ( 0 . 7 0 ) , 
1 6 6 ( 1 . 0 7 ) , 1 4 9 ( 1 . 2 5 ) , 1 4 7 ( l . 2 5 ) , 1 3 5 ( 2 . 5 ) , 1 3 3 ( 3 . 2 1 ) , 1 2 l ( l . 7 5 ) , 
1 1 9 ( 1 . 7 5 ) , 1 1 0 ( 1 0 0 ; C^^^jO), 1 0 9 ( 5 . 7 9 ) , 1 0 8 ( 3 . 3 3 ) , 1 0 7 ( 3 . 5 ) , 
1 0 5 ( 2 . 2 8 ) , 9 5 ( 4 . 2 1 ) , 9 3 ( 4 . 0 3 ) , 9 1 ( 2 . 8 ) , 8 3 ( 1 . 7 5 ) , 8 1 ( 5 . 2 6 ) , 
7 9 ( 2 . 4 5 ) , 7 1 ( 3 . 3 3 ) , 6 9 ( 3 . 5 ) , 6 8 ( 1 1 . 9 ) , 6 0 ( 1 3 . 6 8 ) , 5 7 ( 4 , 5 6 ) , 
5 5 ( 5 . 7 8 ) , 4 5 ( 1 0 . 7 8 ) , 4 3 ( l l . 9 ) . 
36 
5 ~ K e t o - 5 . 7 ~ s e c o ~ 6 - n o r c h o l e s t - 3 - e n - 7 ~ o i c a c i d ( L X X H I ) 
M* 4 0 2 ( 0 . 5 ; C2gH^2^3^' ®/® 3 8 4 ( 1 . 6 6 ) , 3 5 6 ( 0 . 5 ) , 3 4 l ( 0 , 3 5 ) , 
3 1 7 ( 1 . 6 6 ) , 2 9 9 ( 1 , 6 6 ) , 2 8 9 ( 0 . 8 3 ) , 2 7 5 ( 2 . 0 ) , 2 7 3 ( 0 . 6 6 ) , 2 7 l ( 0 . 6 6 ) , 
2 5 9 ( 0 . 5 0 ) , 2 4 7 ( 1 . 0 ) , 2 3 3 ( 0 . 4 l ) , 2 3 l ( 0 . 4 l ) , 2 0 7 ( 0 . 6 6 ) , 2 0 5 ( 0 . 6 6 ) , 
1 7 9 ( 0 . 6 6 ) , 1 7 7 ( 1 . 0 ) , l 7 5 ( l . O ) , 1 6 3 ( l . 5 5 ) , 1 6 l ( l . l 6 ) , 1 4 9 ( 1 . 6 ) , 
1 3 5 ( 4 . 0 0 ) , 1 3 3 ( 3 . 0 ) , 1 2 3 ( 1 . 6 6 ) , 1 2 1 ( 2 . 6 6 ) , 1 1 9 ( 1 . 8 3 ) , 110(lOO; 
C ^ H ^ Q O ) , 1 0 9 ( 6 , 0 ) , 1 0 8 ( 2 . 5 ) , 1 0 7 ( 4 . 0 ) , 1 0 5 ( 3 . 3 3 ) , 9 5 ( 6 . 6 6 ) , 
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93(5 .00 ) , 9 1 ( 4 . 0 0 ) , 8 3 ( 3 . 1 6 ) , 8 l ( 6 , 5 ) , T 9 ( 4 . 0 ) , 6 9 ( 5 . 5 ) , 
68(21 .66) , 5 7 ( 6 . 3 3 ) , 5 5 ( 7 , 0 ) , 4 3 ( 9 . 6 6 ) , 4 l ( 7 . 0 ) . 
Methyl 5 -ke to~5 ,6 -3ecocho le8 t -3 -en -7 -oa t e (CCLXlGgX) 
M* 430(2.Oj CggH^gOg), m/e 415 (0 .727 ) , 4 1 2 ( l . 6 3 ) , 
399(1 .09) , 398(1 .09) , 383 (0 ,54 ) , 3 7 0 ( l . 0 9 ) , 357 (3 .27 ) , 
353(0 .54) , 348(0 ,45) , 330(0 .45 ) , 3 2 l ( l . 6 3 ) , 3 2 0 ( 2 . 0 ) , 319(2 .18) , 
305(0 .66) , 2 8 9 ( 1 . 0 ) , 2 4 8 ( 1 . 9 ) , 247 (7 .09 ) , 2 4 6 ( l . 0 9 ) , 245 (1 .27 ) , 
207(1 .63) , 205(1 .45) , I 8 0 ( l . 6 3 ) , 1 7 5 ( l . 6 3 ) , 1 6 7 ( l . 6 3 ) , 
165(0 .66) , 1 6 3 ( 1 . 8 ) , 1 6 l ( l . O ) , 149 (2 .54 ) , 1 4 7 ( 2 . 1 8 ) , 135 (4 .54 ) , 
133(5 .00 ) , 121(3 ,81) , 1 1 9 ( 3 . 4 5 ) , l l l ( l O . O ) , 110(lOO; C ^ ^ Q O ) , 
1 0 9 ( 8 . 0 ) , 108(4 .54) , 107 (6 .72 ) , 1 0 5 ( 5 . 2 7 ) , 9 5 ( 7 . 0 9 ) , 93(7 .O) , 
9 1 ( 5 . 4 5 ) , 8 3 ( 4 . 3 6 ) , 8 l ( l . 7 2 ) , 7 9 ( 5 , 4 5 ) , 6 8 ( 1 2 . 5 4 ) , 5 7 ( 5 , 4 5 ) , 
5 5 ( 5 . 4 5 ) , 4 3 ( 7 . 4 5 ) , 4 l ( 6 . 3 6 ) . 
178 
5~Keto~4,5- 'seoocholestan-4-oio ac id (CXX) 
M**" 418(2.00,• Cg^^gOg) , m/e 4 0 3 ( 2 . 0 0 ) , 4 0 0 ( 5 . a 6 ) , 
385(5 .26) , 332(80 .26) , 3 1 7 ( 7 . 2 ) , 3 1 4 ( 4 . 0 ) , 2 4 7 ( l 3 , l ) , 2 3 l ( l l . 8 ) , 
230(12 .0 ) , 229(11 .8 ) , 2 0 l ( l l , 8 ) , 1 7 7 ( l 2 , 5 ) , 1 7 3 ( l 0 , 0 ) , 
1 6 3 ( l 3 . l ) , 161(18 .4 ) , 159 (15 .8 ) , 149(21 .05) , 147 (31 .58 ) , 
145(25 .00) , 135(39 .47) , 133(31 .58) , 1 2 l ( 3 4 . 2 ) , 1 1 9 ( 2 7 . 6 ) , 
112(81 .5 ) , 108 (84 .2 ) , 9 5 ( 6 4 . 3 ) , 93 (52 .62 ) , 9 1 ( 3 1 . 5 8 ) , 8 3 ( 4 3 . 4 2 ) , 
8 1 ( 7 1 . 5 ) , 79 (44 .71) , 7 l ( 3 9 . 4 ) , 6 9 ( 6 9 . 7 ) , 6 7 ( 5 4 . 0 ) , 6 0 ( l 5 . 8 ) , 
5 7 ( 8 1 . 5 ) , 55(100) , 4 3 ( 9 8 . 6 8 ) , 4 l ( 7 7 . 6 ) . 
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6-Oxa--B-homocholest-4-en-7~one (CXIII) 
M* 400(18.0-, Cg^^^O^), m/e 385(9.0), 372(92.8), 
357(25.0), 354(15.76), 330(69.64), 289(7,14), 287(7.14), 
275(10.71), 259(14.3), 247(24. l ) , 240( l2 .5) , 230(5.35), 
217(14.3), 215(10.7), 20l (7 .14) , 193(8.9), 175(l5,76) , 
163(15.76), 151(15.76), 149(21.4), 147(28,57), 136(42.85), 
134(32.14), 125(57.14), 122(32.14), 112(39.28), 111(94.64), 
110(26.8), 109(26.8), 107(44.64), 95(75.0), 93(57.14), 
91(21.4), 81(64.30), 79(60.7 l ) , 69(51.8) , 67(46.43), 57(64.3) , 
55(100), 43(98.21), 41(80.35). 
3^-Acet03y-6~oxa-B-homocholest-4-en-7-one (XCIX) 
M* 458 (10.51; Cg^H^gO^), m/e 416(4.6) , 399(11.84), 
398(15.8), 383(6.58), 3 7 l ( l 7 , l ) , 370(52.63), 354(5.26), 
330(9.21), 285(5.26), 265(5.26), 247(22.36), 23l (5 .26) , 
217(4.6), 191(7.9), 175(11.84), 163(9.21), 161(7.9) , 149(30.26), 
147(15.8), 135(39,47), 1 3 3 ( l 7 . l ) , 126(27.63), 123( l5 .8) , 
121(25.00), 119(15.8), 111(25.00), llO(lOO), 109(94.7), 
108(52.65), 107(35.52), 105(26.31), 97(19.73), 95(52.63), 
93(50.00), 91(25.0), 83(31.58), 8 l ( 6 8 . 4 l ) , 79(30.26), 71(43.42), 
69(56.52), 67(31.58), 60(32.9) , 57(90.8) , 55(97.4) , 43( l00) , 
41(80.0) . 
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Methyl 5a-oya-5-keto-5«6-seoo-A--homochole3tan-6-oate (CCCIl) 
M* 448(11.3; CggH^gO^), m/e 433(37.3), 430(5.45), 
420(19.1), 417(21.81), 4 1 6 ( 9 . l ) , 402(6,36), 4 0 l ( 4 . l ) , 363(5.45), 
335(7.27), 289(10.0), 247(l7 .27) , 233( l0 .9 l ) , 2 3 l ( l 0 . 0 ) , 
193(8.1), 191(5,7), 174(9,1) , 1 4 9 ( l 2 . l ) , 147(7.0) , 128(5.45), 
127(100; C^^^O^), 126(9.1), 12l (2 .72) , I l 9 ( l 0 . 0 ) , 10 l ( l3 .63 ) , 
105(9.1), 95(17.27), 9 3 ( l 0 . 9 l ) , 8 3 ( 9 . l ) , 8 l ( l 6 . 3 6 ) , 57(21.81), 
55(23.63). 
Methyl 5-oya-6~keto-4,5~seco-B-homQcholestan-4-oate (CCCVl) 
M* 448(10.0; CggH^gO^), ffi/e 433(25.8), 4 3 l ( 4 . l ) , 
420(9.4) , 417(12.94), 416(4.7) , 402(7.0) , 4 0 l ( 4 . 7 ) , 347(100; 
CggHggOg), 355(5.88), 332( l4 .0) , 247(7.0), 233(7,0) , 231(5,88), 
207(8,23), 205(5.88), 187(l5.29) , 185( l0 .0) , 165(11,76), 
163(7.64), 149(10.59), 147(7.06), 145(8.23), 135( l8 .8 ) , 133 
(11.76), 119(10.0), 109(10,4), 1 0 7 ( l 0 . l ) , 97(8 .7) , 95(20,0), 
93(11,7), 57(20.23), 55(25.8) , 43(35.17). 
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Methyl 6-oxa~5~keto-4«5-seco~B--homocholestan~4-oate (CCCVIIl) 
M* 448(12.85; C^gH^gO^), m/e 433(lO.O), 430( l0 .0 ) , 
420(15.5), 417(24.28), 416(6.0) , 402( l4 .2 ) , 4 0 l ( 6 . 0 ) , 
363(8.57), 348(21.42), 3 3 5 ( l l . 4 ) , 263(8.57), 247(11.42), 
245(7.1), 235(12.85), 207( l0 .0) , 185(14.28), 183( l0 .0) , 
109(34.28), 107(27.1), 97(30,0), 95(72.86), 83(22.85), 
81(15.71), 65(57.1), 63(30.0) , 6 l ( 2 5 . 7 l ) , 57(54.28), 5 5 ( 8 7 . l ) , 
43(100). 
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